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54) PICTURE DISPLAY DEVICE, ITS CONTROLLING METHOD, TELEVISION DEVICE AND 
:OMPUTER DISPLAY DEVICE 

57)Abstract: 

ROBLEM TO BE SOLVED: To detect the condition of a 
scharging on a display panel, to detect the condition related to 
ie discharging and to store history information of these conditions. 

OLUTION: The display panel is constituted of an electron source, 
which plural electron emitting elements are disposed, and plural 
)acers placed between face plates having phosphor which emit 
!ht by collision of electrons and a hermetically sealed housing that 
almost evacuated. An anode electrode is provided on the face 
ate side. A high voltage is applied to the electrode to accelerate 
3 electrons emitted from the electron source in the phosphor 
ection. A current detecting circuit 12 detects a discharging 
enomenon, which is generated through the spacer by the 
plication of a high voltage or the current related to the 
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djsthi^rgLng. By constituting of the anode electrode with polurally divided electrodes, the place where 
discharging is generated is accurately determined. 
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&f&&7-3 1 1 2#&«?;ff®ffisft5.- niiw^c 

^ £ ? 3 1 1 9 K^ggftS&fH v ZmVTWS 
[V] fcv*U» [KV] ©WtEESrfftflnL/t, JbfBSttfi 
snfet-f&AfiiU 7x-^l/-F3 1 1 7 0B21 

.^ncty. &3feBi3 1 1 8©&£©sbfctt# 

[0 0 2 7] £^5T\ HKt33#ft C**-*) 3 1 2 
Oli. igfmE£WD^*#;wty*3 1 19(^1 

rv>«fc«i. 3a*/t*-fl/»BIW*BK:tt. xx— y-3 
12 0 ©_hffi{cii!S®BE*\ XX— y- 3 12 0 ©TffiK: 

[0 0 2 8] EI3 XX— 9"3 1 2 0<7):£® 

UT^s*tT«y» MiiLnxio©8i~i 

[0 0 2 9] f-3 1 2 O^IoT, ^ 

• [0030] H3 2ti. #^feig«e>#fEHLfe, 
£^bT^<2>,, 

[0031] zzxi3moffi®&k<nf=.&>. 1 1 

ff$tLTV\^>?^@*?-3 112 d^TfliOTea® 
St^-fcS^) felogWSLTV^. S£3 l l iK3f 

3 l l 9 A'iSWbn, g^3 l l l fc7i- 

aE8NHsWS*anT«y, 3 1 1 21*. 
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in? 3 112 &»rsfc«>©fflr-tfflres>y» 4105 

&g®3 ill 3 119 £(Z)P3K:3>*tr*- 

tW 1KEEWK4 1 0 5^ffi&D$tlfc^^;Wtyir 3 
1 1 9tCi:«o^J:oK±#^^±tfe>*U 

sm^3 1 1 z^nn^^Wimzwmt^. 

[0 0 3 2] m^&fcffif^#^£^T^3^ft£fc 
[0 0 3 3] ±lffliotcISs^f5:- 

20 [0034] 

U<Dfflffl%:47VZ£%:$millsX^2>o 

[0035] z\ o>?m<Dm&^ s y ^ ^aj#s&^ 

30 mk/1*JWD&M t *^Tf S<& «fe C> Kit" 5 fe* 

<^ffi-pgst»©TS>szit*' c M*LVA. buses 
[0 0 3 6] ftbttiC tW^^^^I^WIR^ffi^ 

4#tc, ^^^Mz&^xwttthti&wmZi-ft 

40 [0 0 3 7] ^fi. tufB^/^Mi, S^il, S 

[oo3 8].4fc, tuiaa^A^;i/©m g .o^mi^ tu 

mBrt*JW^L<DWmziS V>TSgtlSm?5Po5:?S!)S bT 
50 [0 0 3 9] lufB^/^Mi> K 



[0040] wg&sssw*n*i~ Wf-mt. &m 
AfiiafEfe L/ < ttsswwswiett e>*v&i&iE«fc©ra© 

5f A^*»-3HflllfeJKtfW-a«KW-K:BW* £ «fc 
[0 0 4 1] luiB^A^Mim^&^LTfe 

y. iw^ttiif»*:«a%-r*fea)®«-?-s:i&m-t&« 

©»£. 5^**/I/©^&iftffi*S;fe»£t»*e>ft* 
«?*J0fflH4*. StHQ^KSftORtt e>*vS £ «fc v 

[0042] i&83*3t**;w±. m 
mfitctoiD^nsm&tt, w*^©fe«>©«?-s:;M* 

[0 0 4 3] iW3^m#st±. tMi^*;uz> 

LT, ^/\ c *;i/©^£1£ffi-f £%>©-£& 

[0 0 4 4] tffOfflBfeffi^Bltt. KfS^Saf^M^K: 
Ktt £;Jv5«8©«fifc£:|feffi L/T, ^at/^^W&ftJBS: 

[0 0 4 5] stflB^A*M±, *^m*^& 

«ttfcT^yu-hstife«ffi©«fflS:ttmbT, mm 40 

[0 0 4 6] WIM^C^^W. fflrP&ffi27-r-5 

[0047] stfiE^^;wi, m^^m^-r-s 
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urfey, ^©m^;8ftfflst^©e>t>©a 

[0 0 4 8] t9l3feffi#et±. !tf!33!j*A*;WC 

u^<t%), awtcBitos^ffiSriftm-rs*!©-??*^^ 

10 y-frfi. ifc, ^K— 9-(C8iElx6«SS5S:»ffi"rsa^© 

«*fCBB*)-5m E .$:^ffl^--g. : fe©T-feoT : fe)J:V\ * 
fe, IW3»ffi#ai±. BofBSa^\**;b©4^©^ff^ 

*>©T*fco T %> J: V \. 
[0 0 4 9] taiB*ftffi#gbb^ffibfefl«llS:gE« 

*JI«©!aaS[fcB8toSflfflS:ffi«Lfcy. i&fB*^A* 

Mzm&mo^&mzmt>%wm.*.tmvfc y, 

20 iufe^A*;i4C;Btt£M^©#££ HltiK fcttSFT B 

tti/fey-rs. 

[0 0 5 0] |yfS^A"^;b©^{C/SDfe®^ 

m&mw&fflmt. m&&&^mz£2> i m&<DfmT*$> 

©^ *f*^&£KIJ:5fc©£8»c;BV^Z.i:#TS* 

So 

[0 0 5 1] ltfia^:/N°^;i/©^ic/Stifcia^ 

[0 0 5 2] *7c. stj|B^/'N°^;i'© : t^iC/SD7c|lf# 
tt. ^al/^^aWISEE&Ttf S3i:tc «fc y, ^S© 

JMf sflifu-r s ^ i: ^-e^ j: yjiflsttci*, tuias 

S^«^hftFlBftfi*flEffi©W©«BE-e&o l J 

«eej±. ««^-&flat}-r«fe©©«ET*ofcyrs, 

[0 0 5 3] m^m^^-J^ f^SP©H*S:M 

H©ff±«t y fe{s<^o^:«b©^^& ; t-rs : fe©T- 

^fffl» K^^^©K^*[^±$-^S 
^ Srini^fcj: y a®** 1 ©#WtS:flJJ yiitos^tc-r 
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[oo5 4] meMBrt*ji(otfMizm£r=.w& 

[0 0 5 5] BufSa^/^Mi. LT 

[0 0 5 6] BtfiB^A**;Wi*^$:^LTS 

[0 0 5 7] ±I3*58WJ4. fuiBS^A^Mi, 
*4ft [torr] «fc y ^KSS^V^J-tC^fenSfe© 

[0058] ±mmm-kmmi>t=.Ti'tz' 

[0 0 5 9] *H{C§8*)*SflKS3^l0WWW 

[0060] sfetnaraRtt. i^oicffigitm© 

[0 0 6 1] ^0JCD,MCj:ntf. ^Milb 

s. 

[0 0 6 2] ##§S8©J§3®fC<fc*U£ VlktfXJ- 

5. 50 
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[00 6 3] 

[oo64] [ms&oy&M i ] xmrnom i uss 
[00 65] gut #$m<Dmm i tc^-ssf®^*^ 

[0 0 6 6] Bifcfewr. ltetimMMJ- («?-jftffi 

s ca») msuMi *fe«^*««waaE» 2 ica^ 

[0067] -^BtstifciiifcflMB^ia. 
A/D3>^-*4fCA*S*l*. x n^ieui^3 

[0 0 6 8] A/D3>/t-it4*>&©ffiAli. RGB 

j\y 1 <Dfi <y -wmo)mm^t)-&T i&hznTis y , =& 
* s/ y wi^SElft 7 tcjiB7£A#£ tv£. 

s/y 7;i///^ wi^mis&7{ci/7 hA#-t&£«>© 
m# 1 1~ 1 n*\ y Tfr/jv? is)i&mm& 7 tc*g^ 

[0 0 6 9] *sp.^e*-f 5>iTai&6J±. Ai;bfe® 

u;v3ESliBf& 7 ©atf/tf^ » 8}c^ 

Z. r> LT^JZs* ^ y 8 r^©##Tm^A± 

a #C* * t\ NM©fs-g- 1 1~ i n 5 . 
[0 0 7 0] ^w^^u 8tcA*sn 

1 ©@SS«^Dyl~DyN<75#^ tC^^tvfe h ^ > 

*©EBn»a5y. nm^m^n^^m^izmmv 

T, SS/^^M ©J«i:tt+Vf/2®ttEA\ S 
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[0 0 7 1] X. j£SEf§-SW;#*:lElg&l 014, s^/n" 
1 ©fiM© l e>M#&, ^MMISS 9 ©ffl^B 

^$4xfeI^a^Dxl~DxM©V%f r n*HC— ^fEE (- 
Vf/2) &m&DU #^^©«@?:GNDfC^-r 

[0 0 7 2] ftC ^A*;H ©731-^^1/- h 
(3 117) M»4, 03 l©g«3 1 1 1JWC^£ 
tVT^-2>S-7-^ffim?3 1 1 2&jg®bfeB^C$caj$n 
^«^^DiiLT^^#3 1 1 8{C«3§£^6£<2)©1S 

«±^TOD$n^w«i±^Hv^-t&tu -ene.t4 
ry - F«EMfPiui& iu y«§i$#n!iis& i 2 
TPPin^^. m?5f^mu^i 2i4 7.7 — \?w±fflw 

[life 1 1 ^ e>©mi±^-H v fC^5*giEffi£:$tffi hX 

y, 3©«g^nmi?& 1 2 \z&^x*mm<DTm 1 fc 
astts*^— 9-WL©&ffi*^rtg£&<5o 20 
[0073] &tc, y-«gg©^ai^5:02 

[0 0 7 4] 02«u y-«^Sr«ff#©^> 

-b3 1 1 7{C^«E^DC^CWD$^^> D 3Z 
T?, 7i-^^W h 3 1 1 7 £ffig3 1 1 1 HfCSSS 
^tlTV^X^— 9"3 1 2 OtC*^«E#^P#n$tl££: 
& (X^-^«^+«^&mttSSs (11+12) 

T^&^KSPA o4y«^ftffifie-3 1 1 2£IB»Ufc 

[0 0 7 5] fot. Z-O^^^^^P^C^^- 

1 i©*-^ti-s z\ tizizz. s^mmfe 1 2 

y^'mmkBirT v#-§-£gtfT, 3©gfi:7"5>3f> 

^ra©Pfl^ x ^— y-m^ br 

[0 0 7 6] 3©m^ffilHlS&l 2tCfett^X^— irtl 40 

^^©^^SM^^feX^— ^3 1 2 0 
S4> 1 0©8SI~1 0©9fg [Q] S^©fgfttfi4#^ 

^<b#:St^A*;i/ 1 ©*£ £ tc&#bT£H-H&SfH 
©^-^'■r^A^;!/ 1 izi^mzmu^nx^^ 

[0 0 7 7] fi£oT. 77- K (7i-77"U- h 3 1 
1 7) Wfrb&f^ft*^— tr^g£U4 VSZ.ltX'*— y- 
$g^£ 1 X 1 0©9^ [Q] £ U &§2*l3;*^— t*" 
3 1 2 0©|gcS: 1 0 0M^1"Si:> -£©ffiSifllt4 (IX 
1 0©9St/l 0 0) tC«fc y 1 0©7fjl [Q] Wg\Zta 50 
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3, ^-©fctfx Ty-KmEilbTl 0KV5:SttDi-S 
77- Ka^fCfc >JX^— 93 120 Sr^SmgfE 

«tttt i mA£&y> m^fflm^ 1 2 -e^m-r -5 - £ 
[0078] pxt&mi^ &m&(o&m 1 th*. 7 .7 - 
x^-- 9-«SE©^ic*fi-^^/N-^;i/ 1 ©^s^ 

#©#Jfe![£0£3£#T-£-S>. 
[0 0 7 9] M*-14\ M2T\ mfim&m&l 2lZ£ 

wfeznt=.m%:nx-t=.w&\z\^ z.<DWtfm&m% t i 2 
frt>Tj- Fw&vmm&i 1 ^^0x77 - kike 

£Ttf £ y , ^l4IH»3^IIISi?& 3 3&*e.ffi*S tiSBMWS 

[0080] x^— y-msg©^&fc«t5^/^^;i/ 

[0081] Rh©#^j^T% sm»«a^tMi 
[0082] [mmo>mm2i msi& ^mmvm&D 

[0 0 8 3] Z©|y£©m g .2©^A*M4, ttiiE© 

123 1 ^c^■r^A^;^i;^^i:^i^llb^'T;•$ > s*\ 

03©^^l 3T^$n54e)^ 7^-X7°l/-h 
3 11 7f!lT-^^#:3 1 1 8 £*$)l>Ay>7 3 119^ 
±^^^ v fJ$ 4xfc W*R t ^ o X v ot^S. 
4fc, #HS£©^2T-t4, U77V-h3 1 1 5 
^•TS=K3 1 1 1 &U77W ^i:bTMV^T^^•5„ 4 
& Iuk£©03 1 ^Bf-©^§|5#^o^Tt4|lI-^ : -§- 

[0084] 1 3 14 1 a P^lSP©M^T 

47y-KS^^©^DS:Rltg^bT^'g». 
« 1 3 (4 *^jg©^PJ.2 T14 1 0 ffilZ&mZ1XX& 
y, #^^f5Lfe®^l 3fCHvl~HvlO*T?©7y 
- K@ES:S^iD■t•5fe«>©fl^S:^TV^S. 4fe - 
©^3feKi 3©afflW*. ZL©HSS©^cPSS^tv5 

[0 0 8 5] 0414. 03©^>'N - ^;i'tC*)-/S-r^>IE» 
EB&©fltoKSwf >v * 0T?fc5. z©HI^i:0 1 © 
EKi:©jWe*^4. 7x-7,7"l/-h3 1171^ 
STStlfe^eEl 3 ®-etv?tUClSf«ES»?-Hvl~Hvl 

o©#^r izwmk&m& 1 4 ^)'^^$ tlT V AI>' 

WiUgS 1 5^gg^ibtlT^-5^T$)-5„ ^©SE^SO 
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[0 0 8 6] ^©HSg©^ffi2l?^ 7i-^U-h 
3 11 7flJ©g^fc**/l/A':y*#£«S*U 
KmEE©3K U ffi UffiftVB* i^-S 3 fcfr e>, 

[00 8 7] m^ffi!lIS& l 4 l±. mM©#3£©7£JS l 

#WWKU *>»4HBS tifeSJfeS 1 3 »c«6tiiit?T ^ - 

asB-Hvi~Hviofcffiftrs*is«BEfl! ; fo 

[00 8 8] m^ffiHI2& 1 4 tt. f®aE©|Q6©7$» 1 

&c ata $ nmBEdesmmos- 1 5 \ti 20 

[0 0 8 9] ®±#SBMM&1 5 m5£©i«®!± 
ffi^SBWWSK 1 5 {C «fc o TftOW-r S. 

[o6 9o] msft&ffiims&i 4offi^jft#tt, Rra 
It l fcH*KC t y - KWMumtf <fc y v ^§ 

& $ -5 ^ £ iz «fc y , ^/\'*;i/£#:©7 - Ktt$5© 
®«S:ias«i>&ft!fWS:fToTV^S. 30 

[0 0 9 1] 3EKU ^©H»0fl2T1i 7V-Kffi 
j±£i»r-5§bk&i"3 &fT#fiKC»oT 1 0«fC4M» 

[0 0 9 2] Ri£^kfcJ::5fc3@iS©^JB2T?tt. 7 

emc*f i,Tm9&. zmutz fc©©3B?-«:Ktt£> - £ 

[0093] [m&OMM 3 ] ® 5 (•£ *«W©^86® 50 
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j£ffi.3©gjjV\'*;i/l bffl#|ffiH&3*1". '®i5t' 

[0094] *HSB©jgAB 3 T?^ lH 3 fCa* UifcJQS© 
fe^$-lS»l 7_htc, 7.^—9-3 1 2 0tm£W®R 
SStlT^S. i©#5-.X'<— • 9-1 6ti, §l£&©7£fB 

1 0«K:4MHSnfc^)tefRl 3 {c^f LTIHU©^ -7 
ac— y 1 6 «SRW e> 4VC v ^ 0 

[009 5] X. dfSHB»17«U VhU^^^SB 

^Jsnfem^a l l 2 &8SKLT^*ff&tJ9«IBSK£tt 

[0096] *fctffi^©iiS6©?Kfflti, 2-et±. a^/t 
*^©^^-*€-©ti©cagns««fiiS:iftfBbfc© 

[0 0 9 7] Mbfei^ ^-^^-tl6(i 7 
X— 12 0 £HDfcr£k WUSSS&fflV^&tlT 

vn^^, ■5-©ffigi'fittt-«*fcJ4r.^l£.. {g®^cf^ 
§gLTS<ri:^ ^^ffi-T5«SSfit©^^-^ f 

[0 0 9 8] m 6 «U *^fe©^ 3 CD^/^;b 1 b 

©raBiiffiS©***^^ >y a-efes. i©tfe»± 

t>\ 1 4 7b^*5 y- 1 6 ^^n^m 

«EEdB9Rmail 15, T J - K*EE»& 1 6 £ 

U 1 0fiKl4J«rS*ifcS^l 3 ©^vTJUCte, # 

Hvl~HvlO©ltt«ff ffi6DM«ffi*^ W 6>tlT »J , 
^©iSSEEtt^-^^-iM 6{Ct.TOD$nSo 

[0099] y- 1 6 ^gfensmgg^ ?o 

g&i 4fc«sts*iTfey, WHtefiBDSn 4-rt*e» -© 
-7^-* 1 6 &sia^«sfsffl& trails Zlt^ 

IBti&S. ^©mmai^)5Stt, toi2&©^Jig©m g .2t 
[0 10 0] tot, HS6©?gJIR3©3F(|j*tbTJ4. iV 

m&tffmzftT ^ -7^— y- 1 6 *^*^ -is® 
&^x^ lt^s 3 £#e>, ^M-^^^-ttr^tc^ 
[oioi] a& 3©HJS©?^fiS3Tti. ^-sisnfe 

i:, y-l 3 KSKtiS«lSE©l^i&Siffi1"S 
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[0 10 2] SLtWffilst-J:oiZ. &&/**MZJB&£ 

*ifcW5 y-i 6©«st£(iS:^ffiu ^©msfj 

8BS»3 U'^OwoffiP Srf? 5 - £ tc«fc y , 

[0 10 3] [HSS©7£Jffi4] flfeK, §S#EIS£#flgb 
T*«gi©iafe3WK»4 ©«3t^§©»[IIS££i¥ 

•cPBiftotf*fc«>»c, —#JFj£SB9w (ih) a® 
[oio4i \$mamm 43 h 7 «. ##§i^©»z> 

7§;M4 ©M{£g^g©iMlIi&©fi^#aP©^£ 

[0105] EiHtcaswr, 6001 itm j %mmms& 

X\ NTSCfc£fflW^*feX*U #¥RffBfB^ 
ftWm R»ftj&WHHB&, n-;U7-fM. A/D 

^ms&, df^f^^^rwwaRftifj^sns. 600 
4 ttuffitassgp-e, *-©s&tmiii3>* Lfe^mcmWi 2 © 

AircrtM/la (S3) ^H^tfc&SftT^Stf. 0 
9 &#flSl/TfS£-f -5 J:-5KU *3 2 1 0#ISgS 

£*XT^&tV&5K£*:oT^S. 6 0 0 2 tt^Sff 

K^-f^u js^^su6 o o A&ms&zmtKMiis 

tratt L/T^S. fiPt>, ^«MISS&6 0 0 lT'^m 
feftOW^cft-^ (#^-5) S:ffl*UTV^S. 6 003 
SP6 0 0 4©?«?£iE»LT£ »J, f§Wl[IJS&6 0 

[0106] 6006 littfW^Wt*, lff&fc&3*8|S 6 0 
. 0 4 fo^m&1rZWM*Wtt&tc.to<DWtlL<Z>7 J - K 
Sgfg^IgP6 0 0 55:^U ^3T-#&£*ifeSt««:M 
«iBIS§P6 0 1 2©£MIBti$!Pg|S6 0 0 8 Kjg&nT 
;* ^ U 6 0 0 9 £!BlS£*l-5. * fc, .H©* =E 'J 6 0 0 
9 KflB«3*lfcflB6l±. -f >^-7^-XgP6 0 1 0, 
3*0*60 1 l&tf-l/r, ^aJ©n>fcTa.-iJftigSft 

e>5J^^P6 0 0 6. ScSSBtffflS6 0 1 2KLOWCI* 

[0107] ®8ii, &§m<b?moymn4 omwm^ 

$S©Bfi3&3gF6 0 0 4 £IB»fS|g»;:. ?5f5sS (IP 
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mm wo®!*) ©§ is ffi uiKffiarr*« 

£E©*-fS h©-0l8:SfEfT?3&*. 

[0 10 8] H8©*>T 5 Ml. Sf^ftriSP 

6 0 04©frBSKI, 1 + 1, I +2&Jli*tCigt&LT 
^SBl I, 1 + 1, I + 2&<trfmmi3ffiUlsX^2> 

mmt. g&sm-^vsvpMSt&Do^ j, j+i. j + 

Z.ZX*tt&4miZ\ " KI<M-2, 1<J<N-2T? 
fey. *^ld4f55»kO»«t Nld^UBBMW5ifift*StS: 

10 

[0109] HH^Ji. i ym^fommK xit I frS 
©ffSrSSsU XBIQ (K+l) Ttt (1 + 1) *tS©*t 
&Sa*U ffiPS (K+2) T-tt (1 + 2) ^Tg£3l^b 

[oiio] ziz:T*ISIilS^ic^1-5^icM^feSffia 

. tut. i7m^mm ih^-t-s) r^tcusc 
•rsA^itii&^o. asm (-vf/2) (vra^z. 

T?HSfflMBEET?&y. fcJ:-evf=-2Vth (Vth=Siffi 

20 see) ) <D7£mmtfmmzmu2ftx^<. z.<mm 

[oin] z.atgm&l&Mt* -t©tffiBKJcSttDl- 
■9 OKK) tc*fjSl/fciei!a (AVi/^ipD T\ (Vf/ 

2) ©M^fi^^-ts^ig^^^fiss^^TOn^^ 
[0112] 3 ©amfi ^^-§-©iit»T^yi: 
30 eBMsewasaffitvf / 2 ©m^&i^t Lfe^t»T*" 

^*7?©«P^?:#tCga®ffi#©/'^l/XipI^Bf^*) o 3. 
ffi#©R, G,- B 36C^0fe©®f ^MSSfC 

[0 113] Zl©J:-5tC, #^£^7#tC A^^nfeB* 
ZLT'^^J^ScmffiSSIe©^^ |g»mi±VfPC 
&-DXj££.-?Z>Z. tiZZy. lf^^P6 0 0 4©±T 

• [0114] ottsumjiGrj- Fwm<n%£& mz 

@9S#RSLT> ^^fe©?^®4 ©S^^SP (S^/n* 
*;i0 6 0 0 4 ^co^^THfcSi^•rs. 
50 [0 11 5] mSlt. ^$^<F)fSMA \,zm^t-^rO^% 
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j\,<Dom (#) ^ai-x^u-hco-gp. mmk^ 

. [0 116] ISIEltCfe^T, 10 0 1 ttm^gffis 1 0 
0 5ii'J7^-K 1 0 0 6 teilfg, 1 00 7B7I 
-^^1/- K 1 0 0 2 t£$|£&£?% 1 0 0 3 «?fIB 
ML 10 0 4 \Z&M8®T*$bZ>. X. Dxl—DxMCD-^tv? 

•tiKttteacDfrBSMii o o 3 ft-?ftfcga&sftfc*588 

-3\ Dyl—DyNCD^n-^tltt^lfBBIiSl 0 0 4©-?-tl-? ? tl 10 

[0 117] 7 0 0 1«7/'-KSi5:^U ii&j4L£: 
iOfC, i:fl,e>77-F«fI7 0 0 1«;:l&fc^ 

7. # y ? £-g-#>£. 77- FflJfCDl^EE Srfffiin-t 

sfcfeoftfi'eS)?.. #sii£©7£f§4 -en iwna^-t 
j; -5 t y - Kms 7001 zmwimizifrm u 
tt^tuDTs- k«®7 o o ltf^ti-ewcg^ft 

£7 7- Hvl~HvlO£3l^#£5l4CBStf T 20 

—Hva w-ett^fs-rsr 7 - F«d7 oois, 
[oils] umma^ immmomm z\m 

77 ~ 0 0 1 ©^£-?-©{£M£:B7 

T#L<m^1"-5o #^©^4Ti3$rB^£P6 o 
0 6 ^77 - F®fi&^&@sfD£#iffi-t££#> 

©77- K®^^3SP 6 0 0 5 SrftxT^S,, 

[0119] a 9 tc^i- j; o {c, v;i/^w?-z!s©7 7 - 

' K«flC«BI7 0 0 1 #77- F<MCg$i 30 

^tlTcs^Hvl—HvlO^^^tlSrTy - KS?5^tI 
g(S6 0 0 5£^LTitffi«^6 0 0 7K:^fcLT^.S> o 
#fSS©?PM4 T\ 7;- FSSfSfcIMP 6 0 0 5 

. {StSW7c©H Mfc©##J L fcx U 7Tlfcz l/T 77 — 

WSjfc*©^ ^©^©^S^t^fc, -£© 

[0 12 0] Ell Ote, :£|SS©^1>4©77- F«S!2 
^DgP 6 0 0 5 CDlHl^^&^-rillS&HT'feS,, 

[0 12 1] 01 OJCfcWt, Hvitt^/N'^;i/6 0 0 40 
4©77- K«tS7 0 0 1 t^LTV^TV-FSli 
Sgff^^l/TV^,, SSt6 10 1tt^i±«^6 0 0 7^ 
6 7 7 ~ FWM 7 0 0 1 lZ$fijnZ> 7 7 - KS^tCfS D£ 
mEfc^SitSfc*?)©®^— ^M^niT-feSc 6 1 
0 2ltgg!fl£$gM&r\ Wfo*— $mffitn,6 10 1 ©j® 
SSfC^CSmfflSS&iUfilbTV^S. 6 1 0 3ttA/Dl 

ig^ imnsii%6 1 0 

S?*;Ufll^K:j®feL/TV^. 6 10 4 £7* h^J7'^ 
tf, flffiW©ia»T?&5SI»flMBIIB&6 10 2, A/D 

1 0 "3 Jtfcifi:, iWBfcifilWaJ 6 0 0 8 £©03 50 
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iiT?A/DSajtB6 10 3®*>^U>^ 

±.5/1 m) icsteLTv^. 
[0122] i©«i:^3&«sacj:y» gawcfcUiOHm 

^6 0 0 lfrt>7 J- Fftfl7 0 0 1 (CSfcft£*8S{C*f 
JC1"S«Effl« ! IBiWWi»6 1 0 2&Cj:>JitifiI£*lTT : 
2>*;i/flHf E^feStU 7tf h^y^ 6 10 4 fetf-LT 

flWffiWHWWSJ6 0 0 8(cine>tiTf^$n^>= 

[0123] 77 - KaifioaueieHSriKWsfe 

^77-F^©^&*Te>;i£#T-£SJ:e>Kl/T^ 

So 

[oi24]. mz#m&comp&4 ^mmm^ & o 1 2 

SS§!PirgP6 0 0 8 tT^y 6 0 0 9 fe^T^S. ScS 
ffl&mm 6 0 0 8(1 77- F«?^MP6 0 0 5fr 

■b^nr < sffi^g (ttEffl) =t y 6 0 0 9 izmz 

5&&£h%lz. +>- - tf'Tx > ^ 3 co iS^S^SgCQ 7 -i 
(±. 6 0 0 9 {CfB'[§£nTV^ffi^£Sl^mL.T 

[0 12 5] 5iC«f^fTMP6 0O8H 77- WE 

^ngp 6 0 0 5 j: y^n$ nr=.W£U (7 7 - K«ag 
-fit) cat5v^T»Bfe4t6iLh©T j - KffiSA^enfeiifl 

»e>tl6) t> -£©77- F«^CD*££ m±MS^ 

ti, X y 7 1 ~x y 7 1 0 ©V ^•rt^^T'^g^•Hvl~Hvl 
OtC^f^jeS) y 6009 fCSEfflW*. - wTf, 7^ 

y 6 0 0 9^©IHH©tt^tt, ^=EU 6 0 0 9*^-/t 

[0 12 6] *»^I4TH 77-F«SS© 
lO/tA^IifeotSOmAti^lt. iCSSS'S 
#^-?tSC (M= 3072® ^&|WI^cm^^ffi$4x 

7 7 - F«EV a ^©*g $ (C «fc o TjE*.5<M6tf* 

s. 

[0 12 7] 7»^y 6 0 0 9 Ht3g&&+&iZ&V 

^^■^fflbfco I(C, iCD^^U 6 0 09*»&flHIS:R 
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i o zfthTftums@§m^%v* eon ^tai* 

^tl-5o 3©=i*?# 6 0 11 ^urgg^ns^-gp 
iiiffcUTti. /t-y-*7i/a:/fcra-*©*5 

g^g^\ >£©±e>&fe©T'&oT ; k«fc& 

[0 12 8] i©±^*<««<0fi«tt»ffl6 0 0 6, jfc 
m§3»§P6 0 1 2&MvxSii:K:J:y. *a%/f:M/6 0 
0 4T'iS^58£bfcKltCl±» -?-©5*«©iS£b£f5# io 
& Sfe«©^-CR^cttr/-F«?5St©^b*) 

*©sc«©sffiLfc, fe^=t-^©m3T cm k 

BBt-S«#£MSfcbTa-f::fc#T*g5. 

[0129] ^© i e> ictmtf&£. i>t=.wf\t>~fc> 

g*u£ ^©^cm^^^Ji^otcjgi-^^feRiiKc^ 
s. 

[0130] wxifi &sxyrT?&wcfiW#58£ 

LT^T, ^XJ^©^mTHi&bfcV^tCl£ ^© 20 

j§C0fcSK5&©#tf; fc v * o «fc 0 tttf b 3§£i_fc©«£ 

fc<fcy> M^»#S5t^>. ^©ss©^i^ 

^©#f£©^f if, fc v * e> «fc e> C-t©JRH fcttsfe'* 
[0 13 1] ifc, 80ffl{Ht'ti^&x>j7t'7>^ 

AtC^*^g^ LTV iSKRCtt. ®f5*^gP 6 0 0 '4 © 

(C, -fig&#©J^T?HfcSa5S$6 0 0 4 £j&8bT^5 
S&^l^©K£^^fcbT^5©T^fcV^fcff 

jg-rs^fctf-ess. 30 
[0 13 2] 3©±?&#t«8«6 0 0 6, A&flMB 

fS$t§P6 0 1 2. ^^'J 6 0 0 9&£$r;f1--5®#^^ 

iLfefCtlAW5*©A%U, ^^'J 6 0 0 9 

[0 13 3] ±5*6*J«*^LfclH»abRejl©-- 
o£#|K::8toT*-5fc, fffl^^'J 6 0 0 9 fCfB^^tt 

«©jas*^D cwfc ^e> «k y i#tfU3WBKn?& y. 

^:/*VMCjBST^&rfc*fc>&. 
iiii&fc fc%Kfa!b^©MBT*K£g^t bT £ £3 fc 
^z:©»^-©Sfe®©ll@T«^v\^iiJtM$^fe. 
[0 13 4] z:tiicm-?>MfiitLr. mgm*ft±2 
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fc. 

[0 13 5] ZL3T'^»?3 1 1 2#B»3ftTV* 

awc&y. r<#tc;#fi©7V-K<R!ifc. »K3 1 1 1 
Ex^m u&v ^^fcm^c ± smsfctfsi&rvs - fc#*o 

fc. 3©a«K:J:Sm8Ett#^t*^ B#fcbT7£Ri1I 

mo^Ms&fc©Mc*** - s>s**.fc y 

[0 13 6] »©iJ«©JRH»c^v^Tl*»b<l*»i^o 
T^fcWtf, Mxtm^©m^«^3 1 1 iram 
Jf©^-V - S?7 S» ^ SS3 111^^ * 3 1 

1 9 ftw^sB^oT^an^sa^^'J*^ 
iaa##*e>*v5. 3©«fc?fcifc®fc^ #s»cswc 

fctfx JEimftZtsm-Z fc»©KS £ * -f 5 > £f«fc < 
[0 13 7] SP*h 8Lt<D±ol^ *^g©^M4©H 

^^Stc^VNT, s^m©^»^©s®tt$g&^^ 
U {cf3l»-r s 31 fc J: y , Mfl^g^S^iEflfK:^ b 

/h^VN^TF-^b-S^fCiS^^t&m^bT*, -€• 
©®^©®^TV^llH^T?feS^S:jiS!lT£S. 35 

e> ic-rs r t fcicfc y , iES=fc»#S:iHimi-s^fe©iS« 

[0 13 8] fefe, j^fflHi©fl4-eH 
gK ^fgt- -5 x'J7 S: 1 OfBtCbT ^5 1S\ WXh^ 
& LT^Stg^f fc V 0*WT^ »±. -^©^fJSfe 

tt#vx^*W*bv\ L^U m^cte^-*:^- 

Z. fc^>, 7/- F«Mft»ffl 6 0 0 6 ©«£ 

[0139] * fc, *^66©^«i4 TH4, 7 / - K«ffi 
Sr^ffl-r-g>^lSl5:^«fc 3 ^T**^ cL;t ^ 

[0140] [mfetmrn 5 3 z-omm^m 5 t-i^ 
^^^g 1001 (Dmffium$%B (mmnms^h) 

feaSSfflffl^T, 7&»®R? 1 0 0 2S:«SH«bT^ 
*3R?«iR 10 0 1 (DigmmLtt-Z bTSf^©^D 
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&fTV\ ®a±. :*^©7§yffi5©#$re£>63fcmg3lS 
&S6 0 1 2 &SV\T-e*l&CDJBSS:fB»l/fe'0!IfC-3V^T 

[oi4i] ogt®«&»&a«*i©^&) ® i 1 fck 
*m&cmM 5 ©®#ai^g©HKtat^P 6004© 

7 0 0 2 S:Si^-rS7ci?)tC, «0S 
:fay ^ETC-feS,, ft, z.*i£>©®lci3v v 'C tuizE©^ 
[0 14 2] HI 1 ICfcWt, 7 0 0 2^®*eSJlS 

[0143] &mm<mms<Di%emnm$. msmsL 

ffl&8 < SM7 002L «8ffi*5*E«6HiJRE»«H»*. 
TV^S. SP*>, #Sa6©?$B5T?tt, i?SS100l 
JbtC§ffe^®m&ll€ffl«^7 0 0 2 &S8KfflKttT 
1^-5 „ Zl^X e>:g®«&«g WI 7 0 0 2 ©JE^te S * 

tjm&z. ens #m£©m g , 5 -e&, in 
[0144] rne>^®«fiHSffl«^v oo2ii m 

^W&l 0 0 l±tCffBSIiSl 0 0 3, ?!JMJU 0 0 4, 

•^mm^i o o 2*^i:J±«SS«K:ii«5»S*ifc^lS 

[0 14 5] 3 z.x^mnm&'&Mwm 7 002 

SilOO i±ldHWEBLfc©t4. 3*?««l 0 0 1 
U foSSiooiitttAmbfcKlcit 

fe, 3tte*®mffi?pji^ffiM7oo2n *«c«tct± 
3»W£#+#&fttf«fc<» ffsassfi oo3. tsbki o 

ft *^Sg©?gfii5-ett, S57-«ffi (HI 
1 9 © 1 1 0 2, 1103) fc|^fc$8£T*fEKS:f?o 

[0146] (^®«e?fM«ii 7002 tsiam® 

«5£*, Sfc«IB£SSP^©®§^) 01211 *^te©3^S 
5©M^^S©®^^SP6 0 04i:. -ftifeW 

-rsfcfe© F^-fA 6002, 6003, f^^daflte 

SP6 0 1 6, ftttSBttSms 6 0 0 8 a*h'©^«:IS 
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[0 14 7] li^5^P 6 0 0 4 ©^gmtfHMJ&S®! 
7 0 0 2©3lfflUg?Dsl~Dsl4te, HS^t"^^ 
K^n^ftATM ©^ (10©13^O« 

±) *8B*fl3HJSS6o i 6Kg^£tiTfcy, ^©« 

Sioou-efttttimti^ ^©@m©#l-?S^ 
l o 0 1±©«&#±#U #tc?&ffiS^if©^^ 

©^&©&5atf*©®6bb\i:#"t"-5. -©£*- *® 
10 tttt3GD£ffi WE 7 0 0 2 ©Mi2"?:-5fc«#'3§£ b £8$ c 
tt. ^©fg®m&M^m®7 0 0 2©@&*U:#-t 

6 0 z:e>ur, ^©*®as?Ri^fflmM7oo2{c^ 
anrv^s«if«aaBS»6 o i 6ic<fcu, zoWMtf 

[0148] *$mo>mn5 ©awsBoaii 6 o 1 2 a 

Wu iw*©Hl 0fct»£HtB©f*&«:#*5fiC*iB^ 
#pgP6 0 0 8 a il^^'J 6 0 0 9 SHiX-TV^,, 3©§& 
SS^fiJMP 6 0 0 8 a Mi&V>tfcSM&Sffil®!$!> 6 0 
O80«^^t *W«F?Dsl~Dsl4W8£ 

20 -r-sne&^ffiS^J^e o i 6®**i*n^6A* 

U -e©«EMS:S«/it<PM[Ifi&6 1 0 2f«U ^© 
if|§L£SElt&A/D^li§6 1 0 3Tfy^^f 

B«&©^fc2>Wt5£©*£3 fej^^KttiWfcflBf 

u ^=E'j6oo9c *©#«*<«£ ufeBi* cbm 

©#-§-£fB'l!i1"5. 
30 [0 14 9] se>£flriKB»f6!H»»6 0 0 8 a 

jt. ■**— tfXV>^^©M^^fi©^-f 
Sr^TOfifrfc^K:, ^©^'J 6 0 0 9fcSB«3*lTV*£ 

S. Zl ^ hX* =E U 6 0 0 9 t>m&H!, S ftfcfffBte, 

[0150] z:© j: e> %mw>ttM8tfm tnmsmu 

■ $:fflv^53:i:^cJ;^;, ^©J«A^b^c, ^©m 
40 ft^bfe^SL ^©5icm©^ GRWtciiTy- 

[0151] ^^3, ^®f§^#^«, atwis^s 
50 ^xm^Ki^m^r^^tiy^s.x^ ^©<t 
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[0 15 2] last z:©«te)^SJcffi^nSIJ. $rfiiB£S 
009 t,z^t(D-W[M.(DmMMm^nx^r=.o 

[0 15 3] J^UfcfflW*%^bfelf«3fi^Blfll«>- 10 
o3:09lC3toT#§£, 6 0 0 9{ClB$S2nfe6& 

4 l/r V v5@/9t#v % H £ - 5 < 5 > 

[0154] zttizMtzumnLT. ngmzm±z 
nz>frMzm&Lfr£o Kmamztf? * -tmztm 20 

[0 15 5] ^^(D^PKDMB^M 

[0 15 6] 2^66®?^® 5 ^MmffiifS 

j@®fg 7 0 0 2 £0 1 1 to^f «fc o lc^ggggftCDW0 

^5cr «j 7©^© 1 4 mmizmmht=.t>\ *<dmb$&. 

n^feCDt*^^. ifc* «®tt28(i£ffi«ffi7 00 2 

sp^spcD^fasfK 1 0 ° i±Kiifg6ewj£v^aaT'iiij 40 

[0 15 7] 3m<&SI&BttS7 0 0 2©<fflR 

[0 15 8] JS2Ub8^Ufe«fc^KS*gS6<Wgffi5©®« 50 
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[0 15 9] S&K, *flWffcM3*fclRK:*i* ^©M 
[0 16 0] [gS6fiW#K6] 01 3WU ##§t£©^3fc 

10 ©m 8 . 6 ci^ii^scfiw^^^^^^a 
[0161] Hjcaswc, iontas/t*^, 3© 

fi!i£teiiai£&<Dl2f3 lCD^tBSra^T'feS^ 
38«tfe»iffi0>i«E«ffi 1 0 3 ^fcfcUB*? 1 0 2#.tf^- 

^10 i©sttiEn*i:L/Tidu #asfre>A*bfci!feffe 

20 Eft 1.1 0, se>KH*6lfii«EHvS:A*t - SlSEE«R 
1 0 6m§. ««^ffilBI»l 0 9(t «a^f* 

m&n u«3 y > asBsHf^SEift no im^Dy i~ 

[0162] X£4gfefi£»£tt6'ett. ^a'*;h 0 
1 ©^-?«Jt©H^^l^i:M^S«mtc, ^< 
fefe 1 o©^«^nffl©?^i^-?i 0 2 S:^tv> 
s„ 3©m®^nffl®i^fi*^'i 0 2 ©-t* 
30 (7 I/- HffiD ic«5S^j^nM©lgl±®i 1 0 
3 fcBKU ^©5S«^nffl©i^S*'7-i 0 2^e>Sc 

'ffl$*i,fcm-?s: : »ie^««fc"5K:^'' x s- ^ 

©l«E«ffil 0 3 tea, Sfl 2 1 &^LT, iSffiSi^ 
10 6ffliii*Va$:»illl QSSfiMR 1 ) WS^l 
12 WR2) fctC«ty^flEUfc«BE [VaXR2 
/ (R1+R2) } £EPA0l/r^-£.o 

40 [0 16 3] *g06cwfaK6-m. 5S^^nM©Wi±fl 
si o 3/^Bttn-r««EEJ±. aaj««a>tii€*^riB^ 

L^TfSS^tteVx^BE (^8 0 [V] ) 

ssffitt, ^s^oM©isi±«^i o 3izmmzm%v 

T^ZWtSMt 1 0 4 fc*f LTWS«E*f$g (7-T V 

[0 16 4] Zl<Oi:e)^^^l©?S^ffi#S O&S 
50 ^JMtD?#»li^^- 10 2, ?^^JmiSi±®ti 10 3 
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[0 16 5] V^*^H^±Mfc8»e>2^a6BW!5«[6CD 

7 *&ffi88&U8<b$|&S3R7- 10 2 C«?«»&Bi 
tfeftffllEb'^l/X (HBEVf) 2 0&^ LT 

mu i o 5 ^ e>®flt*ic-«fc y iwe«w&fs «t e> tc 
fcitv zmiiH^ffcu ^^n«©i^ffm^i o 3t 
ikewki o 6<Dmcm<nzmKCt~mmt i o 4 tcj: 
y. 5£«^n«©?^Mm-?i 0 2^e>©sfcffi«iSie 

©«#?§£ LTV ^#£4CH -^CD^^^iffC^> p*g§p^ 

io2* fecDm^ftm^it u mmwm i e^^m $ 

*ufcv4«!SBC&«. S£oT, 1 0 2Cttfft 

ffi£j£i3t-fc«>©IHfr8EE/\7b;* *ffi6DLTt*lfcffi«SE 

1 0 5Kl«fcoTfT*)*i6. BP'S, fKWSPl 0 5t±, AVI/ 
X#££3§1 0 7frP>Mxm-%ff$ffl&l&-l 0 2{CfP 

#n£ *u i o 6 * e> ©®ev a ^Hmn 

10 3 (cTOD$txTVxsm g ^«^ff 1 0 4 tC J: y«8K 

tcfaib *©»##§£ L£%©i:LT, iffi^io6 

|fi£# l 0 7 ©ftfls&fSihLTfc.kv v, 

[0 16 6] 3(DJ;-5=fcW§Pl 0 5lZ£Z>®m$:7r;0 
t=.<Dtfffl 1 4 (3f7 □ — 3^ - hT&So 3©j*S£© 
^6©»S©ll«t^i:*©S!l»^-ett, ^©0 
1 407Q-f-V- hT-jjef f\2£§#§©5£^© 

[0 16 7] 01 4K^^^l3^B©tKR*^2ASft 

abr^i o 2 iesste-rs. ^i^f 

>y7"s2ci^ ^©mMt^ffisnt*.^-?**!® 

l«E«tSU 0 6©JB»S:{*ifc-fS. 
[0 16 8] — X^y^S2TfflttBm8i53&^tt&Sn 

^T-fcv^^fctx^-yr/s ltcgy. iff 

[0 16 9] ZL©«fc-MCl/T, =&L^§3s©?Kg|K:j; 
gp 1 0 5 IZ J: yMftSCTiSsMafflMSE GKEEme 1 0 
3 ©»£> X t- 'V 7* S 3 fC V \T, XfC/Wl/X|§££§ 1 i 
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[0 17 0] fiLhlft^ Lfc^SISgCD^® 6 (OffifflJ&lZ 

&titiL m*m<DM&^tiwmLfz.tgr£iz£.irz>mm 

jwie-etfe ^*^/§©#|5i«?i o 2{cB%nufc 
mffiyNVi/xvfii, a&ctti 6. o [v] , /nvi/xmb 

1 [ms] , A;i/X*I0. 1 [ms] <D!f@m&tLt=.. 
[0171] <B««5^IB®fS8aBW!>*K:, #fgBJ 

ffl|Q6<^ffiK«S®fl^5*»©IK^*;i/ 1 0 1 © 

■rs. 

[0 17 2] 01 5fcfc *m&<DMM 6 Klfifc&SKtrt* 
;n 0 l©£|*S0T*&y, -t©ftfi|JflBiS:^-rfcttfc« 
oVt^/i/i o i©— ffl5&«jy*cv*TwLTv*s. 

Z©01 5fC*3^T, ff|K&©03 1 ^^ii-rS^ttH 
[0 17 3] BftCfe^T, 12 011 /WbX?§£#§l 0 ' 

7 (013) *e>aai«^ffl®? i &«EfiBR7-i 0 2ic/t;i/ 
20 £E®f§ i o 3 K:iftaBE&BiaD-rsfca>©saf7--efes. 

ft 01 5 T?(i0^©59^±, tt5SS^DM©©ffi«tS 
10 3 H3!ttUTa*l/r^&. 

[0 17 4] *^©Hife©^©@(^a^MfCffl^ 
Sv;i/*«yStti. #|3i^^£iPMvhU?xMgL 

[0175] <^{c, ?^i?i:Ltiiwiaii 

30 -?■ OgtfcE) &«^±tcB^iJLT^€v h y y^BSHLfc 

[0 17 6] 01 6lCaVr©«u ±jzE©^fiffi©?£J®©^ 
^t*;i/CMt>fcv;i/?«?aR©a£fR3 ill (100 
l) ©5pM0Tfe-5„ 

[0 17 7] m%3 1 1 1JWG»±. ^£©01 9 (a) 

(b) rtt&<Dtmmtemffi&mmifrmmtt*w*iz 

tu me>©*¥**f?Bai3 113 il^W§53 1 1 4 tc 

.ty^lS^hy^xtftfciassnTv^. ^lt, ziti 
e>ffK^3 1.1 3 2i^JBBM(3 1 1 4 ©ssh-tssbj^k: 

40 ». m^rat-i^js (^0^) jweatanr^y. m» 

[0 1 7 8] 01 6©B-B' Kl»ofc»TES:01 7K1 

[0 17 9). 3 © J: -5 ^M© 
^«?>SK3 1 1 1 JbfCfJSS*3 113, ^(JS^I3 1 1 

4, wmmmm QfmfO . fe«tz>%®e«Ktti^ 

H3113 33 «fcZ#«fira*3 114 Sr^-bT^ft^K^&a 
50 (^zD Srffe>3i:fcJ:ySSSbfc. 
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[0 18 0] #H£g<D7£ffilc£vvO±^ ^££Mf © V 7 
h 3 1 1 StC^l^m-T-SiCD^ES 111 
1".£>|ge££ -7;i^m^-2S®^E3 l l i#-h# 

i/-htif7Mi^s^3 1 1 1 gflc&fgwz: 

[0 18 1]t£, 7x-^U-h3 117©Tffli: 
14, ^3^3 1 1 8#7£j&2nT^-5„ *m&OWB.(D 
^MOl (1) te*^-*^gT*&£fe#>, 
• ^^tK3 1 1 S^gP^tCtiCRTc^M^T'fflVNejtl-S 10 
,m W, ©3Mfi©®3^W;£H4e>*lT^.So 

m^tem&oignfti o i o^ts^Tfe^. m&comm 

#10 1 0£fgtfSgl&&, m^^-AORSJtfi:S^# 

£PM-r-5£#>&£T-fe.5,, H^<Z)^ffi#l 0 1 OK 

[0 18 2] 3iRfe©^^©^^^H^ttHl 
8 (A) (C^LtXh^^y^I^iJWSe^*©^ 

m^fmi8 (b) {c^-tj; e>3&5-*;i/^^sa?u 

[0 18 3] S&fcflt3 1 1 80'J7^1/-hiffl 

IftCli, CRTffi^t'i±^©^^;Wt>^ 3 1 1 9 30 

Z.<D**Miv9 3 1 1 9&KttfcStt 
tt. mXM3 1 1 Bfl^lhBJfeCD-^&iHBEItbTft 

3 1-18 frfffflFTSfetirt* m-?ti-ixilIi$«ffi$:TO0 

■rsfcfto^aifcLT^a-arsfcft)^ 3btR3 1 1 

*#J1/rty9 3 1 1 914, «JtR3 1 1 8&:7s: 
— ^^U— h 3 1 1 7Jt«j£b£gL &3fcB&^£¥ ' 

?Wb»siu -e^JttcA i &^^^-rs^tc<t 

m^tK3 1 1 %\zim&m<nmtmin 40 

[0184] *5Q6cw^Bret4ffiv\&^ofe*^ 

7i-^^l/- b 3 1 1 7 i:m3tK3 118 fc©IS3K:, 

(4 1 T O T SjffiBWI&KttT *> «fc V \. 

[0 18 5] ilS, ?&BsfiB!H E -'efeS2f^a6®^S8«^ 

BgassafcHS*?'^© 3112 s\comuw±i$ i2~i 

6 [V] SS. *9M*y9Z 119 WMSSBft?-3- 1 
1 2£.<Z)S§gtdl40. 1 [mm] 5^S>8 [mm] WB- 
*fifrAy93 1 1 9 £%mm*3 1 1 2|H(Z>«BE 50 
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0. 1 [kV] jb^lO [kV] gST?feSo 
[0 18 6] BgfifiCDJ§aS7] S3 3 tt. ^^CD^S 

[0 18 7] gffi, 1 00 5tt'J7^1/-K 1006 
14$M, 1 0 0 7 (47i-xyu- Kt?&t>, 10 0 5 

~i o o 7 tcj: 

T\ 4 00~5 0 OTCT'l OftyMf&t&ZLt-lC&V 
[0 18 8] V77l/-h 1 0 0 5fCt4, H1001 

*«£24vCv*Sj& KSBLhCfcHaSfiSt^'i 002 
#NXMffiBK&3*lTVv5. ZIZIT'N, M&42RJtC£>IE 

fcft^gg^^Ttt, N=3 0 0 0, M=10O0« 

±©Slt«:tB£ "T 5 z. timt U\ #S6fi6©7$Btc8v\ 
T14, N=3 0 7 2, M=l 0 24ilL/fe„ 3tie>NX 
M«©i^fgS-?-tt, M*©fj®il 0 0 3 ilN^^ll 

n^l 00 i~i 0 0 4CJ;ot«^9M7;i/ 

[0 18 9] ^k|tSg(Z)m g iCfe^Tl4, ^ra^SOUT 
zfu-Yl 0 0 5 v;i/^m-?2S©S^ l 0 0 l 

-rsfl&si: v^m^©a® 1 o o 1 

i/- hi: btv;vf^g®ffigi o o i i^&ffl^T 

[0 19 0] Sfe, 7i-^7"l/-M 0 07(DTSiC 
*9-*SSH-e*Sfc«>, S«l 0 0 8®8P^fCt4 

8 (a) fc^-r«fc^(cxh^'f^{c^y^4e>tu s 
h.^w ^"©iafcti«fi®***fti o i o^tew 

3CDMfe©#m#l 0 10 SrKWSBWii; 8 
fe©*@#i 0 l oictt, J5MB&±^-i:L/T«v%fc 

*\ ±ta© s fi^c^t %©T-&*u4^J^©im£ 

[0 19 1] 3]R6©^3WC^6y^^4BIl 
8 (A) ^Lfe^h^^^©Ig?(itCPfie>tvS^©7:- 
tt^<, ^J^4E18 (B) tC^1-«te>*-r;b^*a^'J 
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[0 19 2] S)feKl 0 0 8©'J T?V- UM© 

®CH c RToxmT'ittmo* & to*V 9 l 0 0 9 
StK^tv^s. z:cw#;wty ? i o o 9 &Btt*fe@W 
tt. g&teiuti o o 8«%rsjt®-»S:«BisitbT3« 

1 0 0 8 fefiffltrsfe*^. «Hf-AfflflfiMffifc8J 10 

-e»S. **JMv9 1 009(1 3&fcBtl 0085:7 
j-^yi/- MSfii o o 7_h(3»*Ufc«. S3tB6S 

«t yjesufe. ftfi. sbteRi 008 *$kmsm<Dmb 

[0 19 3] fcfc, ^ItfigCD^ffiTil JgW. 7x-7 

[0194] *^Sg©^J.mfflV^^ofe*\ 
7l -^l/- hJSRi 0 0 7 fcSbtttl 0 0 8 fc©R3 

1 to ftttftt-i-saffl«s*«sW9ai7' 

[0 19 5] Dxl~DxM^t>*Dyl~DyN^Lt>*H v 

Dxl~Daffl±v;i^«?*©f5KI8 1 00 34:, Dyl~ 
DyN»±^;i^S-?^©«^ 1 0 0 4 Hv(i7i- 
^■v— k©;* #;wty ? 1 0 0 9 tlt^rtdgli^tL 

[0196] ifc, -cD^^ti^P&m^^-rs 
^T't fesasu z.<m&m3§ftz 1 o©w +* 7 

n mtf B a Sri^-il-rs^y * -tm&K - * *> 

1 0(OY-ft7. X 1 O07-ft7 7i [to 

rr] aymgmzjm-znz* 
[0197] j&Lh, &gm<w&mizmz>mmA%fr<Dm 

[0 19 8] (v;i/^«^&sa^*fc*0>iBBfrlHl 

ft) £*T\ |IM%^T:*^©^fS7©iiEmiIIg&(C;& 50 
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tc> -TK^^s^ra (ih) ?g<D«?-sc{f$^&^§fs 

[0 19 9] 03 5(t af^UBfflJKflRK:^®**^ 
[0200] HEWCfc^T, 35 2 1ttNTSC*ir© 

s£H*Be^ 
A/D^mft *>fs>y«WEi 

[0201] 3 522(1 $l$m<VMM<DWl$^j3£Mi 

oM®m&$ix$>z>. 3 5 2 3 n mmBn^z 522 

m-^ltHIft3 5 2 1 -^iK/f^StbfcTK^iaJBfi* 
^fg#S:ffi*-r-5ia{i&^&S. 3 5 2411 

3352 2©?«js£ihw-s£&©^^wf^ 

/tT'fey, «^MBB»3 5 2 1tWff^^* 

[0 2 0 2] ^9B®JgJBKi«SHt**5^l©lS§KS 
a5»3 5 2 2S:Wfrr*IBIC f3SSM (BP^ ^SfB# 
£#&r*«©ISIiSD , #BH* (BP'S, SSBfll#S:^& 

^ > ^ - h Uttif BBf«*^«©* I , (I 
+ 1), (1 + 2) £Jli*lCi®frLTV%"g>tg<Z)I, (I 
+ 1), (1 + 2) ff©W(BCffl4DbTV^*«BEi:, 
SSBf§#fl6n?&53»JBB» J, ( J + 1 ) > ( J + 2 ) ?tl 

M«rtCl<I<M-2, KKN-2, M(iW# 

[0203] raeren 1 tK^^otskth* i «s© 

ff&«a%U «§ri (K+) T?tt (I + D ffl©ff*« 
atU ffiia (K+2) T'tt (1 + 2) ff a©f?«*rcL/ 

[0204] ^piJ^=iE-rsi^®^«"e*>s^7B^ 
n i7K^«eiai (^iHm) 

jg^s-vf/2 (vrarcL-ettsam 

BE-efeU, ^3J;^Vf=2Vth) 
tfcl0*© : ff7b^) 1 i#^y^^ : ^^= *feMBB«C 
*T(ciS^-r SB^^-i-tcMfS: bfe^ra Vf / 2 ©i^SM 
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(C^T£Bfc^«-§-©R, G, BfcS-feKfMPUfeBSffl 

[0 2 0 5] Zirif. 7WSfBBH^>S«flKfiIettVfK: 
ft, iCMBS. aHRStifeffCtt. ^©BfcMI-^Oft 

tKzhicty, M£^gp3 5 2 2«©£#fii*giS^ 

[0 2 0 6] 2f^8S6®J^Brt?ti. i«ffliliH! 
@gfiLT^6ii^-»g©^l®*&$: ; t-#U aft©** 

[0 2 0 7] 3©^A*;i4^J&£»ttfi£-lI 
[0 2 0 8] 113 4 It^m^CDMPM^ (D^kA^JVCO— 

fefttc, 7i-X7'l/-h« (.W) ©— gP£«B§L 

[0 2 0 9] 03 4 tCjfcWT, 3 4 11 t±f}|-?-»R 3 
4 12 »±«MSfefi@R?. 3 4 13 ttfrBBML 3 4 14 W#f 
BSSSL 3 4 1 5 t±U T^l/- K 3 4 16 ftflffi (80 

-ess. X3 4i7ii, *awfi3B5fe«8re. 3 4 1 s 

<&. #Jt6£©^7T*8:, St-?*ig3 4 1 lffliatc* 
®«fitMS«@3 4 17 felHRSttU ffiW^il LT 
t#®^©fl»^£L£. X3!®KfiaS!te«8i3 4'l 40 
7 ©Jf »J 3 4 18 T^O 3 1 T\ 

m* mmnmsfcWM3 4 1 7<mffittm&wv*>* 
©a^T?©sw#«£ Lfc©** *<m.ir $> z. t won t 

50 
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[0 2 10] Sfflm&?ffil5£@fI3 4 1 7 fct. ft?g£tBR 
fCfrSSSStS 4 13, J0SSS§3 4 14, 3 4 1 

«©#»J^5[£ffil«Dsl~Dsl4«:tf*LT5l£aS3*l 
T^s. 3£fc, &S8fiBGl£tt&3 4 l 7ttffgBML ?ij 

10 [0 2 11] S3 5 5rMv^T7i-r;i/-fe--7#|g 

fe^^SfefttOEBSBIfRfCOVvTifi^*. 3 5 2 5li 
fuil L£ J: e> fc, mffi9&MM 3 4 1 7 (DM V ffi LSSfJS 
^6«tt«*Srm±-tSfcft©«33H3eWT?**. 3d 
T-S®m&WI3 4 1 72SttW8fi3B3fei»3 5 2 5#«& 
SHW#®S:flftR-r*. #tt3 «ffiffi#£;* s Ey*ttCl3« 

t-ssraiM&'jw&y, srm»j^Sf53 529^^ 

•J 3 5 2 0 fc-^flllSStlTV^. 3EtC, ^®«&©ftfc 

n>/N-i/-^ 35211 £$iffiSP3 521 

20 T^5. ^®llfiSi(^gP3 5 2 5^e>©ffi7ji£, ^MfJl 
T-cfc^o lit'. 3 5 2 1 1 t^mgP3 5 

2 1 2 $:-g-t^tgii{smffiaj^^m^i#ms:«^u 

SMIBIMMfilSS 5 2 9 fc^^EU 3 5 2 1 0 Sr-^tfSWt 
30 [0 2 12]<^tC, 7-x-f;kfe-7&ff^ft!HNli:b"C7 

i-f /ut-7WP»#*u. waais 5214 

f!(MP3 5 2 1 3 Sr-^A/e^S. «BSfB3WSP3 5 2 1 3 
(i, ^tc-7x-f;b-fe-:7£frp£ft©^£ffi;frU 

feft©^ffii;#IS3 5 2 l 6 i:, ^/\°*;n^©vh 
U^^3R7*:3fflDi-Sfe»©Vf, Vaffi21©f{f^gP3 5 

2 6, 3 5 2 7, 3 5 2 8 m&lBiWfcCDWMW± : & 
#JW'bTV^fflttigSiMKRSS3 5 2 1 5tCA77$4xTV\ 

[0 2 1 3], ^ffii;^IS3 5 1 2 6WU 3KR-f >2?^T 
-^ J ^>^Ii•-^T^$^lTV^Sffl7rSP3 5 2 1 7tC 

«fB#KljS CT^ t?-* 3 5 63t)t<IM>^-^ 
£P3 5 6 2<flgffl1tfi5. mz, +Vf«Ufflr»3 5 2 
6, -VfiWW8|S3 5 2 7, Va®IPgP3 5 2 8 1±, «M 
fgf{9piS3 5 2 1 3^e>©fI#(C/StT, SHPs©HttlrtB 
Ei»t5f;«!)0WgPt'$5. Hot, ^fJffliSP 

3 5 2 1 3^e>©'M#K:«fcoTVf, Va©miiRSEE©^7 
>y S±jU<ttmf±'fI©^H$:^^iitg«: ; i'bT^5o -t 
ntC<fct>, ^gf?-§W5WA3 5 24-^, ra£ff#ffl!( 
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K9-f A3 5 2 3 Srit L T ®i?tEffl^ iS^A* 
I f ^MffimSg I e -5 3 i: #BTt§ i: & £ . 

[0214] igt&maisp3 5 2 ^mg^±^^ 

©11^&©ftWC, WfiK5^A3 524, ^ 

m^m^^^s 5 2 3 (DmifimmoiWMS&vfflm 

(itcf-f^^ t^d^'HES^O i:n^x^^z:t 
& e>, ^smspsp 3 5 2 1 3 ^ e> ©ftowc iota, * 
^^©®z@^©£^&©MPS&*Te>r * 

[0 2 15] ^iyg©^7tcj3v^ stmere 

. [0216] wcm&mmM3 529^ siB^&fus 

SP3 5 2 BfribftJjZtlf^mffiB-^ZJ-^V 3 5 2 1 0 

D fm^h LTA7J£*l£Dsl~Dsl4©m&ffi7J£:ffi 
^^■^^^^T-A/D^LT^^U 3 5 2 1 OtC^ 
Siitf. ^©^'J 3 5 2 1 OtC*£i&trfi»gfcLT 
li, Dsl~Dsl4<DUd--i/ a >lZtt fob f=.mufi9&[A 

&oT, ^€U 3 52 1 Oli, M*W38Ir«ffi*«:ffifll 

fecD^^ufl^ui. &mm%m&3 5 2 1 4^e>®a 

Hie, flB8tLT«t«8i-S«WEtUTfe<ifc*«3[* 

[0 2 17] X=E'J3 521 0K$rttfPi£S : £&fr# 
4 5 V7*£ LTfcfc, ^HigP3 5 2 1 2 jfr&aHHf&SK: 
^A^*S:ffi-iT©A/DaaftS:ffe>*are : feJ:«'^ 
U 3ft HiF*3gPC*#o-r > # ?:foTA/ 
DSQJUfctf^'J 3 5 2 1 0A®i^5:fiot%i 

[0218] mmnrnkSMo-zy^v-z 3 5 

2 1 a®tt&S!l^SP3 5 2 5^e>coT^-n^ 

ft«fift#SI»ESnfcSWiVthfC#.L,TaaRL. Iff* 
V thJSUr* L < «£TF©ffiGfrC*f LTUi?vP Wfcfl* 
(MA«TTL^;i/) fC^g|L&ffigP3 5 2*1 21ZX 
^LT^S. 3 5 2 1 I ©Vth©Igj£!;fe^ 

a. ^®m^ft©m{as:itg^aigP3 521 2&ca± 

[0 2 19] ^m§P3 5 2 1 21*. 3>/^-i! 3 5 2 

1 lfr^&m^zmz. ^mo>mmn^mM3 4 17© 

^®fi3K®«^^Vi±&fiLtTv^«*voftffii:, VthJK 50 
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[0 2 2 0] 03 6T'{jU S«bfeffiaW>«DSB(IBM 

3 4 1 1 <D&jm&&v>ym<Dmt^ mm^mtizM 

LT^U MtC^^/N'lz-^S 5 2 1 lT't£5fe$*Vt^ 

2t-^LtV^. 
10 [02 2 1] S^t*^T?]fiW*««^-r LT 

iz±%-jr&ffit>}t>"$>2> d £ #$?o T v \£„ z:^e> (i^^ 

/^^;n^©#H^m B .©^f:i: t ^izmi-mtmrmn: 

[0 2 2 2] R±©^SST\ «t£a©attC, 

HKJEfWS. Z\(Dmt1&T lT*ttMx.^m§P3 5 2 
20 1 2F<3T-^-y3 :i m8&&|gtf, ^y^Pu -v9 h. bta> 

fll^Srffi^l-*. SCC B^T4fC;gVvtVth&;g;tfc 
^Bffifii«S©ia^T'Srtl*^ L «i®«&fll 
S3 4 1 7©«fi»*SWfC«fcoTBBBHCPIBELTVthJ« 
T £ fcS. 3 life <fc y n> A lx- #fgWH-» L tc^fc 

[0223] trnmn^ _hfB©^&ta^^^n-r 
•s fe«>, 9 v * - -7 ;Hf # s i £ «fc y ISf s tir v ^ 

30 -5 BBC =l *#WH-» L IC^-fb L fett? *©ff # 

[0 2 2 4] lot, SW^fe®S^n?»ii»-f2W^£ 

&B(D^mn&SM3 4 1 7©llte^VthSr^TV^-g> 
feft, -£©*£#fe>&-2>3IgRrtg£fc£. 35tcg'J©*Si: 

MxiSA/D^itcpu^^^as^&fflv^ * 

[0 2 2 5] RH©8lfC sSS^ffi^PTI* MS[© 

feStCLTSfm^^^foT^y, ^ffigP3 5 2 1 2 

»«^<0lW^*feiJW6»W«W3 5 2 9 1 7 
3i -f ;U-fe-70JMJf^©f{f3£iaS&3 5 2 14 fCffi73LT 

[0 2 2 6] f^C, 7ai>f;bi2-7f!MT^ S^A* 
;i/07i^M-7^.f5t«)(:, ^ffi§P3 5 2 1 
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2t*=EU3521 0frb<D&%Z&V}%l.ZW&EB&3 
5 2 14 £*M!$?3 5 2 1 3 t^fxtV^. 3©¥0 
^®^3 5 2 14T*H &ffiSP3 5 2 1 2^e>AASft 
fcScffi^iMs-^^*;^©*^ 3 5 2 1 0©fff6& 
£ izmBrt*Mztt LT© 7 x>T /Wz - 7 £ 

fxe>* N ©*!^^*>n&.> if.m&<n%$&x\t. 7i-f* 

l£¥!J5a!IS&3 5 2 1 4 [*Jtf»— {r>-9"tC^oT^T§tl 
So 2137?, ¥!I^[HS&3 5 2 1 4tti/->T^fM^ 
tCfl^fU W5&IJB&3 5 2 14 £imffi®3 5 2 1 3 £ 

[0 2 2 7] S3 7ti, ^^|jg©^T'MV^7x-f;b 
•fe-7f>— >r>^.$:^"f 70-f-v- 

[0 2 2 8] ^-fX^^^S 1 0 llCfc^T, ^m§P3 
5 2 1 ZM'^^'J 3 5 2 1 0fr£>©ff-5HCJ: »J, fen 

>y?"S 1 0 2T°& JIS^^^*©^ 7 ^^^ 

[02 2 9] XmS&oymM 7 TH±. #«1 t/"W/«: 3 o© 
=E— K (MODE) tC^igfU ^©^Sm^CjSDfe^ 
-^XSrl^TbT^So £1\ MODE1T11 a- 

Wffl&^O. XMODE2(i ffftE©33£tie>1±2:^ 
ofeffe «Btt««*©«RS:«»^*. 3EKMODE3 

*^©H»®C«feoT8^Sn. MODEl~33;t' 
^ iz-^ryxO^T-MO DEI, 2 ttJfcfBfl^Hftffi© 

s©^*f ut, mode 3 -r-tt^m^Nffv > mm-z 

ii*7?©^§5:^t>*V^iCbT^S 0 

[0 2 3 0] &&c, m^^tif-iy-^y^^tcyu 

-ZMW-tZ* tfXf^7 , S10 3T1t JO^S/-^ 
>^©3S^^*?*U #Ri£MO D E 3 j&^ff 
•&[:tt^fy^S10 9A, MODEl, 2©#£-tC«: 

n model zoiv-^y^tvxw&mmm 

[0 2 3 1] Xf'y7"S 1 0 5£i3VVtl±. ^fe*© 

^bfe«fce>tC. Mtfe^lfiS 8 6 l©|q®©^ yiZ 
-^JS-f >S?-!r-# 3 5 6 2 &Cfe*LfeO, W^ffi*© 
3 5 6 3 SrlStfT* v-fe-yftftfta-ttT*'* 

v\, mah mode i®*&^-Kittflrt8iiftaisn-f, 

3 5 6 2^Xt:"-*3 5 6 3#*&l*. 5£Je&S& 
3fi^e«®5i>^^S:iSt«8cbfcy, XMODE 

T*;«fcV\, lit, *»yiz— yi?tr-# 3 5 6 2 
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SLt>*Xtr-*3 5 6 3jWW8£^S&*&*1'TV*S. 
*C Xfy7'S10 6f[i MODE2S:^ffr*^ 

[0 2 3 2] MODE 2©^tCliX-^^7'S 10 7© 
laSmaStf^^W^-S" ZL©fPJ^Jl^T*l±. 

©^©WJ^TfctlM^-^ Va. Vf®*WB!JW*^* 

io ^^N-*;i/i^i©?^i^^©IS»«ffi^®^® S:;t7 " r 
HlCj:»;^^^bfe^i-^«kS%©T*fen^ * 

iflacgstf&s £¥fl^£ns^fS-?»mffi©^£^ 

^tC-TS. 3^6©4HI^ ffi«S3 5 2 1 3 aw 
t&®g&»2SSI53 5 2 1 5©Hi*^iil5:^*"^ l -' fe 

20 jfiiggj&fBrtBfcfca. 

[0 2 3 3] X, MODE3^SK^tVfei^Lii X 
r-y^S 1 0 3fr<bX^V7*S 1 0 9lCii*. SBKfcfri: 

x-mimmh(DWM.^3 5 2 1 5 tvf. va®m*«o» 

$53 5 2 6, 3 5 2 7, 3 5 2 8©^W7$W. 
. [0 2 3 4] RJh, _hfB©#»§15{CfcoT> *^S© 
J&B 7 7?tt, SWrealftffi fcjBWtfiS^ o fct§^7?© 
^©fflJff'J^ ^at/t*^©^^^-^* 5 ^^ 

30 a&MwtvvS. X, 7i-fM-7ffli/-^r>XiL 

^ffiic «fc o x*^^*/!/ e#awffiiwfcw£ s 

ifti, -€-©^/n**;H^©^S (#H^E73) *w 
^C«V^i: ; l ; lM^tlTMODE 3^^ff$tVS„ -^tltC 

ft/VDjKftB^fcV ifliMO D E 2 *«aS«S tU 
3EKj®««i«ffi3 4 1 7©ffiffim^Vth^T^Vth 

40 ^ MODE l«<Sffiaft5. 

[0235] tmbofcM 8 ] ?^tc, ^momm^m 

©^cS«^S!lS§P CSffl«fi3l!te») fc«MWBvy^ 
?$i^^i^-f•&i^gUTv^S^^S®©^la^®aS : ^ 
f^L/Tv^-^)^ ; E , J^e)©1ffg5: : fe't^c. ^®m^mH 

50 [0 2 3 6] ^^g©^PJ8T'(i, ^6g©^M7T'§WS 



(22) 

Lfe®3 4. M 3 5&l>Bf8©^£llir£&5fc©# 
a«(ifS8t5= S3 6(C*®m^«^3 4 17© 

^®mfiS!l^ 3 5 2 5 S^S^SSPfiMS 5 2 

SfCioTjt^US 52 1 OJC*^ii**lS. 3©*^ 
U 3 5 2 1 0'\<0»Sa**a5lCOVxTtt^ESfi®?K»7 
£m&-e%>&* 111 3 6^LfcffiS©«efi®^fbS:M 

[0 2 3 7] -£©£:«), ^/\'*;i/ft©J^C$ft"-g>f£ 
iBJ&fT^fcftJCJi. H3 5X'0m&^3 5 2 1 4^6> 
j^^EU 3 5 2 1 OfCTi'-fe^^T^^y WC#gii*n 

5) . Z13T% W£®1&3 5 2 1 4&t>'* ; ey 3 5 2 1 

[0 2 3 8] «Atf03 6 7?l£, BfgtfT 1 
BW3feffiiiLfc*»C«*rT2K:fi»*«flE»Vt2 I Vt 

2- cwtfiaisraawJKs, bsbcbwst 3 cast? swaa 

Vt3, Vt3' ©ffi&g£^#3&£. -tbT, itl&tt* 
Ifce>tlfem&SCD^ffc&ATl, AT2lCfeW-6«fiafc® 
gEffcAVl, AVI', AV2, AV2'©#m£:fT3. R-fc 

KlJ|ta>*«SK:J:»J. »smjfe©B*Wt*tf*«flaKaE 

SSS<fc«fia©«fiEJBEfbAVl, AV2tt, #8W$© 
«ffib©«ffi*AVl\ A V2' J: VVIfctf 

[0 2 3 9] 2f93aaSfr3 5 2 1 4T?l±. JfcfBSftBSftfc 
g34 1 7&Z>*tt^fJl^3 5 2 5#e>fc*«fiffTW^K 

aftiwcfljaattS 521 4a^ : t , J 3521 o^e>& 

-?-©ffitcSr5v ^TtiMZ tt&o 

[0 2 4 0] El 3 6©0»|T*##U£ AVI, AV2©m<i£ 40 
©3Ef C©«* ttiSSHtcM UT©35ffcJfctf:*£ < > X A 
' VI" , A V2' ©m&©^b©fI£!±l^ffi^LT/J^ 

fi£t©3Eft#«-*JS&y. KfefflfcttJRUTfei©^ 

£#>(C AVI, A V2©*&©^fbC2H"-S 71^ ;i/"fe - 
7©M«L*^5fe^^S. 
[0 2 4 1] ^E1S&3 5 2 1 4^e>^ ; EU 3 5 2 1 0 
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[0 2 4 2] JEJC glJ©^£bT^®@fc«!CT3 5 
■&\Z\X. ^=EU 3 5 2 1 0^&©SD*5iUl*fTfc>1\ ^ 

sme^m^©^/^-* 35211 n^m33 5 2 
1 2*cfcoTseB<*fts. mtm^^-r^t-mzziy . 

Ab>-#3 5 2 1 lH7ty777>^LTIf\ ^ffi 
giJ3 5 2 1 2TttaW&JHI+*fc«>K^ 

1, AV2^ftJ^HI^3 5 2 1 4&Cffl;frf S„ «&£ft©B# 

HIS&3 5 2 1 4TfffoTV^*«®«iB«:4ftffia j 3 5 2 1 

2-e^fe>z:t-e-5iiitbrv>s. ^ffiSP3 5 2 1 4©^ 
A/D^ingii: c p umoimMwmzm^fi-D x 

%J:V\ £©»#£«. 3>/<Cl/-*3 5 2 1 1 ilftffi 
g|53 5 2 1 2 # f.Sfit«Jfi?©*«$ *V '© 

@&^-fb^*ffl#isi:f!ifeiHii^3 5214 frbmmfm 

[0 2 4 3] &ic, a3 9i:*HiM8Tfl^fe7 

[0 2 4 4] Z©"7i-f;i/-fe--7tC^trS^f/StLT± 
ffi®fia©AVl, AV2©3EfWC*fLT, ffi£l!l&3 5 
2i4f(l £1--^©«&©^b#£v^§5^*£®' 
1-^tltt#&5£W?rL (xf^^Si 11), =L—*f 

iiM3 5 2 1 3 fc»5#&3 5 2 1 6 SSbT4T*> 
(X^-V^S 113). ^affJMP3 5 

2 1 3&tf¥iIxaB»3 5 2 1 4 #«BWW*R*:$iflW" 

[0 2 4 5] ^ttS^CKbtH buxE©I£S£©^ 

V Uf'^S 112), Mx«LhSB©0!lT^;U£ ^ 

[0 2 4 6] mfe®&3 5 2 14l±, 

fifflSttCKT7x^;Vt-7A©MODE|gg^T 
7 (Zf'V7'Sl 14) . I0MODE^t _hS3© 

m^izittmtm^vmtm^tij^ mode 2 

^V^^±MODE3©V^■f^^3!)^IS^Sn-&. -€"LT^ 

©^ 7 1 raa»c, «s«*Mftfflawca&« 3 >^ ^~ 

^3 52 1 l^^ffigP3 5 2 1 2(CcfcoT^a$tU ^ 
^I#-^^J^lHlS&3 5 2 1 4CA*Sn«ifc"e7x'f 
;b-fe-7A^fStt-&. z:©#^-tc(i, gJ3 7^-T^ 
|g©^lL 8 .7©7x-f;i/-fe-7iy-'ir>^©^ > >7"S l 

0 5©fcfcie>-&HU Ki^f-^S 1 1 3 7?^TS^T 
[0 2 4 7] ^ 03 6©m&b©^CAVl', AV 

2* ©sac ^A-^;i/«©^MffiS@3 4 1 7©{t^ 
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S^$tl.57x^M-70MODEI:li:t5 
y^S 1 1 9) . n— tf^©^e>it« 

T'yT'S 12 0, S 1 2 1) . 
[0 2 4 8] *jfeS6®^JK8T?^ ltfi*<Z^a&WB»7 

7©MODES:jHRLTfe<j*»C»5. ±IBfiM»C$Jb 
T©*fiB£bT, MODE2^V^JMODE3ffl7x-f 
Jl±-7<Dm&gmt bTfc mWM&W&3 4 17© 
«a*©3Ef fc*«8BR©«ffiK:Sd T3£f fc*©88£« 
^LSIS^. 3^*«fi3abza5fb&5%'r»^rK:»4MOD 

jfelf\fc5Fa»S*lMODE2#!3HRSns. rtl&MOD 
E2, MODE3;!«BRS*lfe«<©KSa Uff7"S 1 
16, S 1 1 7, S118) It Mi6®^g©»7 £ 

[024 9] *fea--3 , '\©fc»&-eK:BBl/CI*. M 
cw^K7fc»afcBI3 8K3b£*&c^;x:/W±© 

gfflnORtt&ftfe'f W*r-# 3 5 6 2«7fc'-A3 5 
6 3lC£fcOLTt;J:t\, 

[0 2 5 0] JSLhOidtC #SQi0J#!S8T?l±. MS: 

fT^Zlfc&ieSbT^*. 
[0 2 5 1] ±fc, #£566©J8tR8T?tt. SUM 

ACl/-* 3 5 2 1 1 £#tffigP3 5 2 1 2$!j/££*tfcStg 
^©*^«fcBte«£fctfl«b. Sfeffltf&Jfete&iB 
*.Si:Sfcffi3 5 2 1 2^e>f!fiaHK&3 5 2 14 tC##* 
H#bTfl&£IHft3 5' 2 1 4 tfMM,<Z>$££. *=?ffliT2> cfc 

5 2 11 £&ffiS|5 3 5 2 1 2 fc#&tfJ|B*8KflIfiJtS 

*u ^©jia^fcflftiBfta 5 2 1 4*»e>iWK ? w^ 

[0 2 5 2] ine>H8fe3W^J»7, 8fc*riC-OS?$-- 

^3 5 6 2icHLTtt, •fc^y-fe-ysaevr* 

tf9>^?> L E D&g&Zfio Z. KW^W 
^JS^tCSFg**-?* J: < , 3.— ^CUfllHWiTf ** 3 

[0253] ssku mmnmsfe'SMz 417 a, &b 
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[0 2 5 4] JfcaUfc2^IS6ffl^ll8®"B»*^RK;J: 

[0255] jbwsftfflv^ra.— ? ea-^u- 
10 it^mbfe. 

[0 2 5 6] -tnCJ:y. /U;i/fcb<tt3-if^©^ 
[0 2 5 7] <v;i/^m^©SSi#i£>&^ ±iEb 

[0 2 5 8] ££L *®ll®;^£<Tbfr&£ffi& 

®{6i*S:j^1-SK:ti^J*:Jffi3i:*S. SM 

< tt^jwsttfeWfimft^&JRrtbfc*©^*: y tow 
«?i*fltf#ffiK:«*v b#*dffi£#£S£fif** - £. £ 

40 s„ -er-e. 2^ng6©^©^/'^;n 0 ltc^v^T 

•So 

[0 2 5 9] (OT'g»SaftflJ*^^**5H»!5tfc 

[0 2 6 0] (^p®M©«B^^Sc£t5^-) ^T^ia 
50 tc, 5jtj^©^ffieaBSttffi5R^5ft?filS;i:SSB£t-3 



45 

to 2 6 l] Hi 9fc^-TcDti, smMoymffiBMSffi. 
0 (b) 

[0 2 6 2] Mfp. lOllitmfcs 1102tll0 

3 itm-T-wm. iio4 uaMSfgrn 1 1 o si±as 
7*- $yymtiz£VBf&ist~m&&ti!<%k 1 1 1 3 

[0 2 6 3] g*gl 0 1 l±lC«SS«f{C^f 

rSJLTlStf <b*lfcf!t?-«*il 102^1103 14. 
ft&^frst*PBcj:-DT?B^StiTV^. M*-(4\ N 
i, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, 
Ag#f&i4D©£-f3:&B, I»i£*ie>©&*i©££, 
^41 n203- S n02&liD«>i:-f 5&mWMk jtf 

y $/ u a >ft zoism. ft if©*** hmwm^mi 

ft£f©A# -^>^S*BS:ffl*^*>*Tfflv^ld^»c 
JKfST?gSA^ ^*i4^©#i£ (MitWlf) £/§ 
^TJ^fifcLTfcMb^xft^. 
[0 2 6 4] i02iiio Z(omk\t. m 

^ 6gScSv-f ? □ .* - * ®*SH^ e>JS^ fcSfiffifcSA/? 

igff$tiS3i>\ *x*%m&&ffitzfc%-?2>fcmz#f-$. u 

<rVZH4»v>f ? o ^ - * «fc y 8H- T-f * a * - # ©ISH 
S^-> ^'xhn- Afr 6>g5^r-f if a * - 9 o^mfr i>M 

[0265] sfc, mmmmi i o 4 ©»#*:». is 

#£v > fcg^ L fc*Si*>\ #5> HcMft y 

[0266] w&&mzm^f=ffl&&Dmk\i- . 

^ h b-A^e>tSFf^->^ h n-Ao^gHtc-g-441 

-AA^2 0 o^->^ ha-A©|gH© : fe'©T-S)S <> 
*7c, fiH^BJwBtWdu OTK^5<fce>ftli<£rf ! F6 
#«LTigljS«$*v5„ Bp-fe, 3R¥-«ffil 1 0 2^4 
110 3 i:m^K:Afffc«tt-rs©fCief5lft^ & 

iff 5117 * - 5 K?? ^ ©ICj&gft^, 

aHS£^e*©«js^ts:fb®-rsiei:©«K:-r*fc» so 
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D - Afr e.g$Ff ^> £*X h □ - A©«BH©fc#T?8tef 
tfT?*^* LVMZ)t4 1 0^>^ h P-A^e> 5 

[0 2 6 7] ifcfc, ^&^6^1-S©lCfflV^*lo 
S*flStel/ni. MAti. Pd, Pt, Ru, Ag, A 
u, Ti, In, Cu, Cr, Fe, Z n, S n, T 
a, W, Pb, fciffcteDtf^-fSikM^ PdO, S 
n02, In203, PbO, S b203, ft££t4£*£ 
10 iT2>m\M^> H f B2, ZrB2, L a B6, CeB6, 
YB4, G d B4, fth*£J4Difc£f 5$Iffc%^ Ti 
C, ZrC, HfC, TaC, S i C, WC, ftif&te 
C©£1r-S$Httrt\ TiN, ZrN, HfN, fth'fc 
liCftfc-TS^fbft^, Si, Ge, ft£*£l4Cto£-f 

[0 2 6 8] Rfci£^fe«k^^, 2»«14*»K 11046 
1 0©3*fr£>l 0©7^ [Q/D] ©taStC-i-^tt^ 

20 j;e)ig^bfco 

[0269] fts. #ffitt«Ki 104 trnj-nmi i 

0 2feJ:I>*l 103 i:(4, ^SOSSCSSHcSsaEatiS© 
A»g*l/V^«), SV%©— fP^Sft l Jfe-J><t^)ft«itS: 
toTV^. ■€■©** *J*14. 019 (a) ©M^CfeV^ 

xi-L T^&> » m-?-«fE ^«&^©J'iffi?^ 
Mhktf. ^rtcioTl4T^e>«*R> * 
^•a*S. ©JflR^T'^LTtMLSbiftvx, 
[0 2 7 0] « : ?-Scffi8Pl 1 0 514s *mft«m 

1 1 0 4©— a$tcjKia$*ifc*®R©aj^T*y, m 

30 »}C»4jrH©^«f^BK«fc*;=fei^KftffiKS:*bTV\ 

a. a^tt, ^mffii^i io4i^!fLT. 

«7*-$^^©«!saS:ffe>ii:fCj:y?gfiR-rs. 

©ffig®«S*5t?- SrffiMtrs«6-*«**. ftfe> ^©«" 
^ffiSP©fiS-^^K&ffi^^^IE5iCH^-rs©ttffi 

[0 2 7 1] mmi 1 1 314, ^ ; fob<tt^ 

fls^»«tyft*i«i!tT» «^-ScffiSPi i o 5fe<fc^© 

5fi»S:«KUT^*. H9R1 1 1 3J4, IBM?*- 5> 

y7&£-f-5., 

[0 2 7 2] JffiBIl 1 1 314, ^'577^f # 

& a a^7 7^K ©^-rtv^*\ % 

U < lfrt<Dmi0iMX& y , JWPtt 5 0 0 h a 

—A] &rF£'? : S>t>\ 3 0 0 [TV^hn-AjOT 
fT-5©^JEfC^* b^. ftfe, ^©^1 113© 
fi[g J fy^5:^{CS^t- -5©t4EHftfc©, 01 9 K 
feV^TJi^CWK^Lfe. $.f~ (019 
(a) ) tCfeVN-Tl-4. ill 1 1 3©-fPar^SLf=« 
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[0273] J£LL L^m*(l>&#ffi&Zi&'<r=- 

[0274] ip*,. ssion \z\sm&js^**m 

\t\ ^f#dl 1 0 2 ill 1 0 3^CttNi^KS:ffl^ 

feo ^«?fl©^:$ d ii l o o o \3?y>f7s h □ - 

[0 2 7 5] M»^mtbtPd%Ki±P 

-A] , ifiWttioo [v-f ?n*-#] io 
[0 2 7 6] &c nWj^^.aym^^Mimm^ 

[0 2 7 7] 02 0 (a) ~ (e) it. iSS^teSfcffl 

taiiiai 9i:Ri— -e&£o 

[0 2 7 8] (1) £1\ 02 0 (a) \Z^t^O\Z. 

mffiii oi i±c^-f-®gi i o Sfciitn io3&f 

[0 2 7 9] z:tve>*^-®gl 1 0 2, 1 1 035:^ 
•r^tCfefeoTtt, ^#>*f£l 0 11 #tek 20 

gf(55:I^T/^-->i''U (a) iC^bfc-*f<D^ 
^-IHI (1102^110 3) *j&f£ir&. 
[0 2 8 0] (2) #CtC, 02 0 (b) {C5Vr<fc-MC, 

amt£M!Ei 10 4 

[02 8 1] r©#«'K^l 104 S^m-T-StCfefe 
otit £1*020 (a) ©S®1 0 lUZjm&gfe 30 

[0282] »Kff^f^e>ns#«sa!ffls®^ 40 

[0 2 8 3] (3) mz. 02 0 (c) fc3V*"J: S C 

7*^-5 >^ffi«Rl 1 1 o^e>s&?«flii 10 2^1 
i 0 3o0i:iii0i±5:WU mw.yTt-s.yf^ 

[0 2 8 4] Si*7*-$ 

Bref^e>nfe»«ffifflRi 1 04 team 5^0 t. ^© 
H»sao[tci»«. » ^L<(-^gi±Lfe, whs 50 
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o(D\cmmmmzmt^i=.m- (W6«?«ffi»i 1 

0 5) tcfe^Tte. iW«K^fc*8«^3*vrv* 

3. m^mspi 1 0 5tmm^n^>mitimir 
a jK^anfc«tsJ*?-«fli 11024:1103 

[0 2 8 5] i<Wl«*at«:«fcy^b<SiW-r*fe«) 

mf£iSI£ 7 it - 5; > ^"T zmSlZti. /WZttfOWEE 

{C/NVl/XipIT 1 ©H#i£/\>7>£A;i/Xf3PgT 2 TSiK 
WCfKWUfc. *©K8cHu S^SSft^waBWiVp 
ffc, «#C#£Ebfc. «T3»ffl»l 10 50»R{ft 

— # ^Sttf)©^— ^f/NVl/^. P m£SIl:©|l3|SI 

8HH-1 1 l lT*m$Lt~. 

[0 2 8 6] #$m<Z>mM\Z&^X\& #9Atf 1 0©V 
[torr] @S©^#H^iT^fc^T, #[x. 
tt/VVXfBT 1 1 U#] . Afl/^IHPIT 2^10 
[SUfM tU jSaMtVpf Srl/W/^rtCO. 1 

[v] To#EUfe. -€-bT, =^%5/wi/xTOa-r 

Sfemc 1 HJCDfOyT, ; Er.^MXPm?:JfAl£. 

=Er^;^oaEVpmtt0. 1 [V] JCftebfc. 
^ LT, ^-?*fl 1102^1103 (DfmKDWMffifiitf 
1X10©6«-[Q] {CTfcofelSPg, 
ffiW©*c«tff 1 1 l l ■e*fWS*i*«*# l x 1 °® 

7^t7 7i [A] WTlCJ&ofeSieT?, 

[0 2 8 7] fcis, _hfBcD^«, ifgmoMMn&m 

&mmmm'?-izmirz>ifr$. u v u , w*. 

[0 2 8 8] (4) <^tC, @2 0 (d) K^i-MC, 

«sttffcffl«Ri 1 1 2fr*>B&nmi io2fciio3 

[0 2 8 9] Zl ©il^S-fS-f fc^SI ^ il«73C— 5 > 

^«ggK:j:y?KRRs*ife«?ttffiapi i 0 stein:©* 

Sri|!t1*rU«bS^0a©3i:T*$>5 (0tCfev>T^ 9tM 

ti l < tt^<fc-^ <t y teziwmzm* 1 1 1 3 1 l 

iS&W:ttio o^JMc*fSn$it£3£:#T-g 
[0 2 9 0] ^#;65tc|ju 1 0®v^f^4st75Ml 0 
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©V-f^"X5^ [tarr] (DmBft<BM&g&%#-e* « 

(c#fif-5^mfb-^fe)S^i:-rs^t. b < tt«*te 
£«&*i8t£-&5. JgRfti 1 1 3(±, mSaa^yr 

?x b o -A] &rf. j: y b < tt 3 o o [7i->^ 

[0291] i®3attoErtssj:ysfb<sw8'rsfc«> 

tC, 02 2 (a) ^(4fbM®Ml 1 1 2*6fflftrt- 

Ji&ffofc*' 5 , A#65fC{±, »0iEVaclil4 
[V] , ^«T3ttl . A^BPBT4 

^s^^»a^?©f?tffe^gbfes^-tc 

li. ^ttO£bT^£iIt»1-£©#M£bv\ 
[0 2 9 2]. 02 0 (d) fojVf 1 1 1 4 ti$&®£& 

ftl 1 1 6#g®83*lT^S. 0 1 1 

tbtffl^S. ) fis&tmWBLl 1 1 2^e>«BEfePP*D 

■tsw, wmn 1 1 6-citfflwsieS:ff«rbTj»i 

iSftffeflBlCDitfj^&^-^U ?§ttffcffiil2S 1 1 1 
2©Klf^ : &f!l#P1--g»c WBH-1 1 1 6Tfff«S*ifettffi 

a^ie©-M&S2 2 (b) izm?-t>\ -nsmtm 

i: fcK]Rffi«S& I ettWr*** WCl»bT« 

t/uif^inb^<^-5„ r©j:e>^ tmw&ie&tz 

[0-2 9 3] fcfc, ±izE©iiffi##tt, *mm<D&M<D 

fe«&jcffi«?©isif?:^sbfca#tc^ -etucjcss 

[0 2 9 4] RJt©<£-MCbT02 0 (e) fC^f^F® 
^©^E^Mffi*?$:SStbfe. 

[0 2 9 5] (S^©^B»ffiRaSft?-) *KU « 
^-ScmSP* b < tt*<Z>jajE&ffl*fc^frfc^bfc3® 

[0296] 02 3 it. msM<Dm^m.^wmi-^- 

fr(DW$fflteffiffim'?e> V* HI*© 12 0 1 1 
202^1 203(^1^ 1 2 06l±SSK^SP 
#. 1 2 0 4 W3JHS^«:/§^fc3W»B^ 12 0 5 

tiJim^ * - $ > ^abhc «t y jkjs b fcts-T-saaw. 1 

2 1 3 ttaSJSttffegBlKlJ: yjg*bfc«KT?&*. 
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[0 2 9 7] mt&&ttM6Mlst=- s F8Mt-S*&Z>& 

it. m&nm&o^coKis (1202) #&^§8*w# 

1 2 0 6±tCKW&*lTfey, #WBWBU 2 0 4^S 
m&fSfflttl 2 0 6CDflB®S:*aEbTV\S^fC*S. S£ 
ot, SI 9©^®MfC33^-S^?-m®aPraLli. HE 
gfci3^Tl±g8SK«8Bi"l 2 0 6©^i« L s £ bT 

usssns, "as. SS1201, m*WMizo2is 

<fc£>*l 2 0 3, «*^&fflVVfeaMfflSRl 2 0 4. 
icowrii, ¥M©l8$#KJ!IPbjy^£H*iSf-;a 
10 ^SifcaWC**. S^»«8WJ1 2 0 6JC 

14. s i 02© «fc e> fc«^C«5ilH4a>*tt*«:ffl 

[0298] mz. mm£(mkw&mm&aim?-(DW8£ 

[0 2 9 9] 02 4 (a) ~ (f) it, WSOWtWm 

■fz>t=.tbe>wmM~z\ %%mommtm2 3 £n--e& 

[0 3 0 0] (1) *-f. 02 4 (a) KjoVT *-5IC 

mm 1 2 0 1 ±izm?wm 1 2 0 3 s^-rs. 

20 [030 1] (2) 024 (b) StioL 

[0 3 0 2] (3) ?«C, 02 4 (c) (Cart cfcolC. 
*«W©JfcfC*?-m« 1 2 0 2 fe^-T*. 
[0 3 0 3] (4) fc^ 02 4DlC5Vt«fce>tC 

W&l 2 0 3&S3i$-&5o 
30 [0304] (5) IMC-. 024 (e) (C^-r«fce)^ 

mtJ-m^m^mmmmi 20 a *m&t*. 
[0305] (6) 7wc. 5Fas?©a^^rau<> ji« 

20 (c) &^TIB$bfc¥ffiM©jiS7#-5>?' 
^fcB»©«MS?fTjttfJ:v\ ) (7) #tfC, 

40 (d) $:MV^TSiBJb^ 5 ^ 2 al?©iii®S^4^b^^e^^ 
[0 3 0 6] Ri:©J:e>{CbT02 4 (f) IC^fSit: 

WDmrnmrntimfr &sst u fc. 

[o 3 0 7] («3^B^^fe^®^i^2*ftJ^© 

[0 3 0 8] 02 5(C, ^agtCffi^fe^-?®, Cft 

50 asisif) m m&ms&vo qm.<D&m&*M&*K 
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■T. i»m«fiIeld3R7«!ilIfKJt^T«b</h 

[0 3 0 9] &&&R£-FB^t=£&te* Sfcffi^IetC 
WbTJ^TKIjZ^S 3 oOWtt&tf bT^S. 

[0310] *i tc, ^>-g>«EE (zn^^imEvthi: 
mmfcieamm-tzfo — s»iatEvth*«®« 10 
mwfc i etcHLTx smtemmw&vthtn^ ram 

[03ii]»2c #ffim*ie«3^cm&itfs« 

[03 1 2] *3tc m*iz&mirzm&vftzMvx 

[0 3 13] RJb0ie>>&#[4^t-Sfe^ 

^filc^T, ||l<D^OT8-f*U£ 5t^WE£lfi 
©^tc^mM^^T^StCfS: DTBHWE VthRh© 

[0 3 14] ^2©#tt^*fel*^3(Di(ff4&fU 

z: i: tc <t y , ^SKfeftSW-r s ' t #t?*s 

[0 3 15] EI 2 614, 2f^afi©^JR©^Bea»S!Sfcffi 

tiSlf«flBRS:3i^^^* «fc ? tc^bfe^^g®- 

Hfr 2 10014*5^* 
M 2 10 1 t±^/N'^;i/O^Srta3&> 2 10 2 \Vt4 

^y'ls^uyhn-^, 2i03ttv;w 1 ^t> 2 40 

10 41if3-^ 2 1 0 5}iA^-f ># — 7x.—7> 
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Japan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

I. This document has been translated by computer.So the translation may not reflect the original precisely. 
?.**** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



CLAIMS , 

'Claim(s)] . 
Claim 1] Image display equipment characterized by having a display panel and a detection means to detect the state ot 
he aforementioned display panel, and controlling image display equipment according to the state of the 
iforementioned display panel. 

Claim 2] It is image display equipment according to claim 1 characterized by performing detection of the state of the 
iforementioned display panel electrically. 

Claim 3] It is image display equipment according to claim 1 or 2 characterized by performing detection of the state of 
he aforementioned display panel by detecting the current which flows in the aforementioned display panel. 
Claim 4] It is image display equipment given in the claim 1 characterized by performing detection of the state of the 
iforementioned display panel by detecting the current which flows through the electrode prepared in the 
iforementioned display panel, or any 1 term of 3. 

Claim 5] It is image display equipment given in the claim 1 which the aforementioned display panel has the electron 
source and the accelerating electrode which accelerates the electron outputted from this electron source, and is 
characterized by the aforementioned detection means detecting the current which flows to the aforementioned ******, 

)r any 1 term of 4. . 
Claim 6] It is image display equipment given in the claim 1 characterized by performing detection ot the state ot the 
iforementioned display panel by measuring the current which flows in two or more parts of the aforementioned display 
)anel, or any 1 term of 5. 

Claim 7] The aforementioned display panel is image display equipment given in the claim 1 which has an electron 
:ource and two or more accelerating electrodes which accelerate the electron outputted from this electron source, and is 
characterized by the aforementioned detection means detecting separately the current which flows to two or more 
iforementioned accelerating electrodes, or any 1 term of 6. 

Claim 8] It is image display equipment given in the claim 1 which the aforementioned display panel has the electron 
lource and the accelerating electrode which accelerates the electron outputted from this electron source, and is 
characterized by the aforementioned detection means detecting the current which flows the current path between the 
iforementioned electron source and the aforementioned accelerating electrode, or any 1 term of 7. 
Claim 9] It is image display equipment given in the claim 1 which the aforementioned display panel has the electron 
:ource and the accelerating electrode which accelerates the electron outputted from this electron source in a claim 1 or 
cither of 8, and is characterized by the aforementioned detection means detecting the current which flows the spacer 
)etween the aforementioned electron source and the aforementioned accelerating electrode, or any 1 term of 8. 
Claim 10] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
ietecting the current which flows for the current path established outside the image display 'field in the aforementioned 
lisplay panel, or any 1 term of 9. 

Claim 1 1] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
laving the electron source and this electron source having the electron emission element which emits the electron for 
lisplaying a picture, and the electron emission element prepared in order to detect the state of the aforementioned 
lisplay panel, or any 1 term of 10. 

Claim 12] The aforementioned display panel is image display equipment given in the claim 1 characterized by having 
he electron source, the accelerating electrode which accelerates the electron outputted from this electron source, and 
he electrode for electron captures prepared in order to detect the state of the aforementioned display panel, or any 1 
ermofll. 

Claim 13] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
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laving the electron source, the accelerating electrode which accelerates the electron outputted from this electron 
;ource, and the electrode for electron captures prepared in order to detect the state of the aforementioned display panel, 
ind the aforementioned electron source having the electron emission element which outputs an electron to the 
iforementioned electrode for electron captures, or any 1 term of 12. 

Claim 14] The aforementioned detection means is image display equipment according to claim 1 characterized by 
letecting the potential of the aforementioned display panel and detecting the state of the aforementioned display panel. 
Claim 15] The aforementioned detection means is image display equipment according to claim 1 characterized by 
letecting the potential of the electrode prepared in the aforementioned display panel, and detecting the state of the 
iforementioned display panel. 

Claim 1 6] The aforementioned display panel is image display equipment according to claim 1 which has the electron 
mission element and is characterized by for the aforementioned detection means detecting the potential of the 
Jectrode isolated electrically [ the aforementioned electron emission element ], and detecting the state of the 
forementioned display panel. 

Claim 17] It is image display equipment according to claim 1 which the aforementioned display panel has the electron 
ource which outputs ah electron, and is characterized by for the aforementioned detection means detecting the 
•otential of the electrode prepared in this electron source, and detecting the state of the aforementioned display panel. 
Claim 1 8] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
laving the electron source which outputs an electron, and performing detection of the state of the aforementioned 
isplay panel in the period when discharge of the electron from the aforementioned electron source is not performed, or 
ny 1 term of 17. 

Claim 19] It is image display equipment given in the claim 1 characterized by the aforementioned display panel having 
ae electron source which has two or more electron emission elements, and this electron source outputting an electron 
Dr the electron emission element as which it is chosen of two or more aforementioned electron emission elements from 
ach electron emission element with a change one by one, and performing detection of the state of the aforementioned 
isplay panel when changing the aforementioned electron emission element by which selection is carried out, or any 1 
^rmofl8. 

31aim 20] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
etecting die electric discharge in the aforementioned display panel, or any 1 term of 19. 

niaim 21] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
etecting the state in connection with the electric discharge in the aforementioned display panel, or any 1 term of 20. 
31aim 22] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
etecting the state in connection with the power consumption in title aforementioned display panel, or any 1 term of 19. 
Dlaim 23] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
etecting the change state of the state of the aforementioned display panel, or any 1 term of 22. 

31aim 24] Image display equipment given in the claim 1 characterized by having further a storage means to memorize 
le information which the aforementioned detection means detected, or any 1 term of 23. 

Ulaim 25] The aforementioned storage means is image display equipment according to claim 24 characterized by 
Lemorizing the information in connection with the number of times of the abnormalities in the aforementioned display 
anel. 

Haim 26] The aforementioned storage means is image display equipment according to claim 24 or 25 characterized by 
Lemorizing the information in connection with the generating position of the abnormalities in the aforementioned 
isplay panel. 

Haim 27] The aforementioned storage means is image display equipment given in the claim 24 characterized by 
lemorizing the information in connection with both the generating time of abnormalities, end time or generating time 
l the aforementioned display panel, and end time, or any 1 term of 26. 

^laim 28] Control of the image display equipment according to the state of the aforementioned display panel is image 
Isplay equipment given in the claim 1 characterized by including transfer of the information by the means of 
)mmunication of information, or any 1 term of 27. 

^laim 29] Control of the image display equipment according to the state of the aforementioned display panel is image 
splay equipment given in the claim 1 characterized by including the control which transmits the information to which 
mtrol of the aforementioned image display equipment is urged to a communication-of-information-ed person, or any 
term of 28. 

llaim 30] Control of the aforementioned image display equipment according to the state of the aforementioned 
splay panel is image display equipment given in the claim 1 characterized by including control of the driver voltage 
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)f the aforementioned display panel, or any 1 term of 29. 

Claim 3 1] It is image display equipment according to claim 30 which the aforementioned display panel has the 
electron source and the accelerating electrode which accelerates the electron which this electron source outputs, and is 
characterized by the aforementioned voltage which carries out control being the voltage between the aforementioned 
electron source and the aforementioned accelerating electrode. 

Claim 32] It is image display equipment according to claim 30 which the aforementioned display panel has the 
electron source which voltage is impressed and emits an electron, and is characterized by the aforementioned voltage 
vhich carries out control being the voltage for emitting the aforementioned electron. 

Claim 33] It is image display equipment given in the claim 1 which the aforementioned display panel has an airtight 
container for keeping an internal pressure lower than a surrounding pressure, and is characterized by control of the 
tforementioned image display equipment according to the state of the aforementioned display panel including the 
control which raises the degree of vacuum in the aforementioned airtight container, or any 1 term of 32. 
Claim 34] It is image display equipment given in the claim 1 which the aforementioned display panel has an airtight 
container for keeping an internal pressure lower than a surrounding pressure, and is characterized by control of the 
forementioned image display equipment according to the state of the aforementioned display panel including the 
ontrol which raises the degree of vacuum in the airtight container concerned with the getter formed in the 
forementioned airtight container, or any 1 term of 33. 

Claim 35] Control of the aforementioned image display equipment according to the state of the aforementioned 
isplay panel is image display equipment given in the claim 1 characterized by including the control which improves 
le abnormal condition of the aforementioned display panel by the control concerned, or any 1 term of 34. 
Claim 36] Control of the aforementioned image display equipment according to the state of the aforementioned 
isplay panel is image display equipment given in the claim 1 characterized by being chosen from two or more control, 
r any 1 term of 35. 

31aim 37] Control of the aforementioned image display equipment according to the state of the aforementioned 
isplay panel is image display equipment given in the claim 1 characterized by being chosen from two or more control 
ccording to the state of the aforementioned display panel, or any 1 term of 36. 

Dlaim 38] The aforementioned display panel is image display equipment given in the claim 1 characterized by having 
le electron source and this electron source having two or more electron emission elements connected in the shape of a 
latrix with two or more 1st wiring and two or more 2nd wiring extended in the direction which intersects this 1st 
dring, or any 1 term of 37. / 

"laim 39] It is image display equipment given in the claim 1 characterized by for the aforementioned display panel 
aving the electron source and this electron source having a cold cathode element, or any 1 term of 38. 
Haim 40] The aforementioned display panel is image display equipment given in the claim 1 characterized by 
laintaining an internal pressure at the state where a degree of vacuum is high, from the 4th power [torr] of minus of 10 
hen it is in the state which abnormalities have not generated, or any 1 term of 39. 

^lairn 41] The aforementioned detection means is image display equipment given in the claim 1 characterized by 
Meeting the state of the aforementioned display panel by un-destroying, or any 1 term of 40. 

Haim 42] The TV apparatus characterized by being a TV apparatus, having a television signal input part, a display 
mel, and a detection means to detect the state of the aforementioned display panel, and controlling the aforementioned 
V apparatus according to the state of the aforementioned display panel. 

^laim 43] The computer display unit characterized by having the input section into which it is a computer display unit 
id the signal from a computer is inputted, a display panel, and a detection means to detect the state of the 
brementioned display panel, and controlling the aforementioned display unit according to the state of the 
forementioned display panel. 

^laim 44] The control method which is the control method of image display equipment of having a display panel, and 
characterized by controlling the aforementioned image display equipment according to the state where the state of 
e aforementioned display panel was detected and this detected. 



Yanslation done.] 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] this invention relates to the control method, TV apparatus, and 
omputer display unit of the image display equipment which has a display panel, and the aforementioned equipment. 
3002] 

Description of the Prior Art] From the former, two kinds, a hot cathode element and a cold cathode element, are 
nown as an electron emission element. Among these, the surface conduction type discharge element, the field 
mission type element (it is described as FE type below), the metal / insulating layer / metal-mold discharge element (it 
; described as an MIM type below), etc. are known for the cold cathode element, for example. 
)003] as an FE type example - for example, W.P.Dyke & W.W.Dolan, "Field emission", Advance in Electron 
hysics, 8, and 89 (1956) — or C.A.Spindt, "Physical properties of thin-film field emission cathodes with molybdenium 
Dnes", J.AppLPhys., 47, 5248, etc. are known (1976) 

)004] As a surface conduction type discharge element, M.LElinson, Radio E-ng.Electron Phys., 10, 1290 (1965), and 
ther examples mentioned later are known, for example. 

)005] A surface conduction type discharge element uses the phenomenon which electron emission produces for the 
tin film of the small area formed on the substrate by passing current in parallel with a film surface. Although Sn02 
tin film by Elinson (Elinson) etc. was used as this surface conduction type discharge element, otherwise Thing 
}.Dittmer by Au thin film : "Thin Solid Films" and 9,3 17] (1972), What [ is depended on 203/Sn02 of In(s) thin 
lm ] [M.HartwelI and C.G.Fonstad:"IEEE Trans.ED Conf.", 519] (1975) Others [ / thing [Araki ** / by the carbon 
tin film ]: A vacuum, the 26th volume, No. 1, 22(1983)], etc. are reported. 

1006] As a typical example of the element composition of these surface conduction type discharge elements, the plan 
c the element by the above-mentioned M.HartwelI and others is shown in drawing 27 . In this drawing, 3001 is a 
Lbstrate and 3004 is a conductive thin film which consists of a metallic oxide formed by the spatter. The conductive 
in film 3004 is formed in the flat-surface configuration of zygal like illustration. The electron emission section 3005 
formed by performing energization processing called below-mentioned energization foaming to this conductive thin 
lm 3004. 0.5-1 [mm], and width of face W are set as 0. 1 [mm] for the interval L in drawing. 
•007] It was common to have performed energization processing beforehand called energization foaming to the 
>nductive thin film 3004 in these electron emission elements, and to have formed the electron emission section 3005 
>nventionally. that is, with this energization foaming, impression energization of direct current voltage or ****** 
irried out very slowly, for example, the 1 [part for V/] grade, is carried out to the ends of the conductive thin film 
)04, and the conductive thin film 3004 is destroyed, deformed or deteriorated locally - making - electric — high — it 
forming the electron emission section 3005 changed into the state [ **** .] In addition, this electron emission section 
)05 is what the crack generated in a part of conductive thin film 3004, and an electron is emitted from near [ the ] a 
ack by impressing predetermined voltage to the ends of this electron emission section 3005. 

008] As a typical example of FE type element composition, the cross section of the element by the above-mentioned 
A.Spindt and others is shown in drawing 28 . In this drawing, 3010 is a substrate and, as for an emitter cone and 
H3, the emitter wiring with which 301 1 consists of an electrical conducting material, and 3012 are [ an insulating . 
^er and 3014 ] gate electrodes. This element makes field emission cause from the point of the emitter cone 3012 by 
tpressing proper voltage between the emitter cone 3012 and the gate electrode 3014. 

009] Moreover, there is also an example which has arranged the emitter and the gate electrode to parallel not on a 
ninated structure like drawing 28 but on a substrate mostly with a substrate flat surface as other FE type element 
mposition. 
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0010] Moreover, as an MIM type example, C.A.Mead, "Operation of tunnel-emission Devices", J.Appl.Phys., 32,646, 
tc. are known, for example (1961). The typical example of MIM type element composition is shown in drawing 29 . It 
5 the upper electrode which the lower electrode which this drawing is a cross section, 3020 is a substrate in drawing, 
nd 3021 becomes from a metal, and 3022 become from a thin insulating layer with a thickness of about 100A, and 
023' becomes from a metal with a thickness of about 80-300A. Electron emission is made to cause from the front face 
f the upper electrode 3023 in an MIM type by impressing proper voltage between the upper electrode 3023 and the 
Dwer electrode 3021. 

001 1] Since an above-mentioned cold cathode element can obtain electron emission at low temperature as compared 
nth a hot cathode element, it does not need the heater for heating. Therefore, an element simple [ structure ] and more 
.etailed than a hot cathode element can be created. Moreover, even if it arranges many elements by high density on a 
ubstrate, it is hard to generate problems, such as a thermo fusion of a substrate. Moreover, in order that a hot cathode 
lement may operate by heating of a heater, unlike a thing with a slow speed of response, in the case of a cold cathode 
lement, there is also an advantage that a speed of response is quick. For this reason, research for applying a cold 
athode element has been done briskly. 

0012] For example, since structure is simple and manufacture is also easy structure also in a cold cathode element, 
specially a surface conduction type discharge element has the advantage which covers a large area and can form many 
lements. The method for arranging and driving many elements is studied so that it may be indicated in JP,64-31332,A 
y the applicant for this patent there. 

0013] Moreover, about application of a surface conduction type discharge element, image formation equipments, such 
s image display equipment and image recording equipment, the source of an electric charge beam, etc. are studied, for 
xample. 

3014] The image display equipment used combining the surface conduction type discharge element and the 
=uorescent substance which emits light by irradiation of an electron beam is studied as indicated especially as 
pplication to image display equipment, for example in U.S. JP,5,066,883,B and JP,2-257551,A by the applicant for 
lis patent, or JP,4-28137,A. The property in which the image display equipment used combining these surface 
onduction type' discharge element and the fluorescent substance excelled the conventional image display equipment of 
ther methods is expected. For example, even if it compares with the liquid crystal display which has spread in recent 
ears, it can be said that the point which does not need a back light since it is a spontaneous light type, and the angle of 
isibiiity are excellent in a latus point. \ . . 

)015] Moreover, the method of being able to stand in a line and driving much FE types is indicated by U.S. 
P 5 4 3 904,895,B by the applicant for this patent. Moreover, the monotonous type display reported by for example, 
..Meyer is known as an example which applied FE type to image display equipment. [- R.Meyer : "Recent 
>evelopment on Microtips Display at LETT, Tech, Digest of 4th Int. Vacuum Micro-electronics Confr, Nagahama, and 
p.6-9] (1991) — the example which put much MIM types in order and was applied to image display equipment again 
; indicated by JP,3-55738,A for example, by these people 

)016] * . . t j * 

3 roblem(s) to be Solved by the Invention] Invention-in-this-application persons have tried various material including 
'hat was indicated on the above-mentioned conventional technology, the process, and the cold cathode element of 
xucture. Furthermore, it has inquired about the multi-electron source which arranged many cold cathode elements, and 
le image display equipment which applied this multi-electron source to the row. Invention-in-this-application persons 
ave tried the multi-electron source by the electric wiring method shown in drawing 30 . That is, it is the multi-electron 
Durce which arranged many cold cathode elements two-dimensional, and wired in the shape of a matrix like 
lustration of these elements. 

)017] As for that 4001 indicated the cold cathode element to be typically, and 4002, line wiring and 4003 are train 
dring among drawing. The line wiring 4002 and the train wiring 4003 are shown as wiring resistance 4004 and 4005 
i drawing, although it has limited electric resistance in fact. The above wiring methods are called simple matrix 
'iring. In addition, for convenience, although the matrix of 6x6 shows, the scale of a matrix arranges only the element 
'hich is sufficient for having not necessarily restricted to this of course, for example, performing [of illustration ] 
esired image display in the case of the multi-electron source for image display equipments, and wires. 
)018] In the multi-electron source which carried out simple matrix wiring of the cold cathode element, in order to 
lake a desired electron beam emit, a proper electrical signal is impressed to the line wiring 4002 and the train wiring 
003. For example, in order to drive the arbitrary cold cathode elements of one line in a matrix, the selection voltage Vs 
: impressed to the line wiring 4002 of the line to choose, and the non-choosing voltage Vns is simultaneously 
npressed to the line wiring 4002 of a non-choosing line. The driver voltage Ve for outputting an electron beam to the 
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rain wiring 4003 synchronizing with this is impressed. If the voltage drop by the wiring resistance 4004 and 4005 is 
iisregarded according to this method, the voltage of (Ve-Vs) will be impressed to the cold cathode element of the line 

0 choose, and the voltage of (Ve-Vns) will be impressed to the cold cathode element of a non-choosing line. If driver 
'oltage Ve which the electron beam of desired intensity should be outputted only from the cold cathode element of the 
ine which will be chosen if Ve, Vs, and Vns are made into the voltage of a proper size, and is different to each of train 
viring is impressed, the electron beam of intensity which is different from each of the element of the line to choose 
hould be outputted. Moreover, if the length of time to impress driver voltage Ve is changed, the length of the time 
vhen an electron beam is outputted must also be changeable. 

0019] Therefore, if the multi-electron source which carried out simple matrix wiring of the cold cathode element has 
'arious application possibility, for example, the electrical signal according to image information is impressed suitably, 
t can be suitably used as an electron source for image display equipments. 

0020] Drawing 3 1 is the perspective diagram showing an example of the display panel of flat- surface type image 
lisplay equipment which used the above-mentioned multi-electron source, in order to show the internal structure, cuts 
ome panels, and lacks and shows it. 

002 1 ] In 3 1 1 5, a rear plate and 3116 form the envelope (airtight container) for a side attachment wall and 3117 being 
ace plates, and maintaining the interior of a display panel to a vacuum by the rear plate 3 1 15, the side attachment wall 
116, and the face plate 3117 among drawing. 

0022] Although the substrate 3 1 1 1 is being fixed to the rear plate 3 1 15, on this substrate 3111, NxM individual 
Drmation of the cold cathode element 31 12 is carried out. N and M are two or more positive integers, and are suitably 
et up here according to the number of display pixels made into the purpose. Moreover, the cold cathode element 3112 
f an NxM individual is wired by the line wiring 3 1 1 3 of M, and the train wiring 3 1 1 4 of N as it is shown in drawing 
1 . The portion constituted by these substrates 3 1 1 1, the cold cathode element 3112, the line wiring 3113, and the train 
/iring 3 1 14 is called multi-electron source. Moreover, the insulating layer (un-illustrating) is formed among both 
firing, and the electric insulation is maintained at the portion which the line wiring 3113 and the train wiring 3114 
itersect at least. 

3023] The fluorescent screen 3118 which consists of a fluorescent substance is formed in the inferior surface of tongue 
fa face plate 3117, and the fluorescent substance (refer to drawing 1 8 ) of red (R), green (G), and blue (B) in three 
rimary colors is distinguished by different color with. Moreover, the black conductor (1010 of drawing 18 ) is 
repared between each color fluorescent substance which makes a fluorescent screen 3118, and the metal back 3119 
r ho consists of aluminum (aluminum) etc. is further formed in the field by the side of the rear plate 3 1 15 of a 
uorescent screen 3118. 

)024] Terminals Dxl-DxM, Dyl-DyN, and Terminal Hv are terminals for connection of the airtight structure prepared 

1 order to connect electrically this display panel and the drive circuit mentioned later. And each train wiring 3 1 14 of a 
mlti-electron source and Hv are respectively connected [ each of Dxl-DxM ] for each line wiring 3113 of a multi- 
^ectron source, and each of Dyl-DyN electrically with the metal back 3119. 

)025] Moreover, a means to prevent deformation of the rear plate 3115**** face plate 3 1 1 7 by the atmospheric 
ressure difference of the interior and the exterior of an airtight container or destruction is needed as the interior of the 
Dove-mentioned airtight container is held at the vacuum about [ 10 ] the 6th [ -] power [torr] and the screen product of 
nage display equipment becomes large. When it sees from across, preventing destruction by thickening the rear plate 
115**** face plate 3117 here not only increases the weight of image display equipment, but it will produce distortion 
id parallax of a picture. Therefore, in drawing 3 1 , the structure base material (called a spacer or a rib) 3 120 for 
msisting of comparatively thin glass plates and supporting atmospheric pressure is formed. Thus, it is usually kept at 
ibmillimeter one or several mm between the substrate 3111 in" which the multi-electron source was formed, and the 
.ce plate 3 1 17 in which the fluorescent screen 3118 was formed, and as mentioned above, the interior of an airtight 
mtainer is held at the high vacuum. 

1026] In the image display equipment using the display panel explained above, if voltage is impressed to each cold 
tthode element 3112 through the container outer. edge children Dxl-DxM, and Dy l-DyN, an electron will be emitted 
om each cold cathode element 3112. The high voltage of hundreds [V] or a number [KV] is impressed to the metal 
ick 3 1 19 through the container outer edge child Hv simultaneously with it, the electron by which discharge was 
Lrried out [ above-mentioned ] is accelerated, and it is made to collide with a face plate 3 1 17. By this, the fluorescent 
ibstance of each color of a fluorescent screen 31 18 is excited, light is emitted, and a color picture is displayed. 
027] By the way, since one side (upper surface) is joined by the metal back 3119 who impresses the high voltage and 
e inferior-surface-of-tongue side is further installed on line wiring, in case the structure base material (spacer) 3120 
ives a display panel, the high voltage will be impressed to the upper surface of a spacer 3 120, and scanning voltage 
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vill be impressed to the inferior surface of tongue of a spacer 3 120. 

0028] Moreover, in drawing 31 , lead-wire film material (for example, NiO) etc. is ******(ed) thousands of A all over 
he spacer 3120. This electric conduction film is formed for the purpose of making uniform the electric field mside a 
lisplay panel when high pressure is impressed, and is set as the resistance [ of 1x10 ] of 8 power -1x10 of about the 9th 
>ower as a membrane resistance. 

0029] Therefore, it passes along a spacer 3120 and the current (it is called spacer current) from the source of the high 
'oltage flows from the metal back 3 1 1 9 to line wiring. 

0030] Drawing 32 shows the cross section of the display panel using the multi-electron source of image display 
quipment which invention-in-this-application persons produced. 

0031] Here, one cold cathode element 31 12 (here, a surface conduction type element is illustrated) which omits the 
ine wiring on a substrate 3111, train wiring, etc., and is arranged in the shape of a matrix is also shown for 
implification of drawing. The metal back 3119 who has arranged the anode electrode, the fluorescent substance, etc. is 
brmed in the position which counters a substrate 3 1 1 1 , the vacuum housing is formed in a substrate 3 1 1 1 , a face plate, 
nd here of the housing which is not illustrated, and the cold cathode element 3 1 12 is arranged in the container with a 
ugh degree of vacuum. 4 1 05 is a high voltage power supply impressed between a substrate 3 1 1 1 and the metal back 
. 1 1 9, the electron emitted from the cold cathode element 3 1 12 is sucked up up, as the metal back 3 1 19 by whom the 
dgh voltage power supply 4105 was impressed shows to drawing, and 4104 is a source of a signal for driving the cold 
athode element 3 1 12, and it collides with the cold cathode element 3 1 12 and the fluorescent substance which counters. 

0032] The electric discharge which is not expected in the container with which the electron emission element is 
rranged may arise. By this unexpected electric discharge, the damage which cannot be disregarded to wiring of an 
lectron emission element, a train array, line wiring, etc. may arise. It will become a problem if the electric discharge 
/hich cannot be expected especially occurs frequently. 

0033] Moreover, when the above image display equipments are used by the basis of a under [ very severe 
nvironment ] or there is unusual usage, the obstacle in image display equipment may progress rapidly. For example, 
ie influence on the drive circuit by static electricity under the environment currently dried very much, the influence of 
ae operation on the drive circuit system by the difficulty of carrying out of the thermolysis in the unusually high state 
f ambient temperature environment, etc. may arise. 

Means for Solving the Problem] this invention was made in view of the above-mentioned conventional example, the 
nage display equipment of the invention in this application has a display panel and a detection means to detect the 
tare of the aforementioned display panel, and it is characterized by controlling the aforementioned image display 
quipment according to the state of the aforementioned display panel. 

3035] In the composition of this invention, since it has the detection means, the state of a display panel can be detected 
nd it can control with sufficient timing, this invention is suitable, in order to prolong the life of a display panel by this 
ontrol especially, or to suppress degradation of a property and to enable it to continue use of a display panel, 
"herefore, as for the aforementioned detection equipment, it is desirable that it is what can be detected without 
estroying a detection means in case the state of a display panel is detected. Moreover, detection of the state of the 
forementioned display panel is suitable in it being what is performed electrically. 

3036] For example, detection of the state of the aforementioned display panel can take the composition performed by 
erecting the current which flows in a display panel. It is good to carry out by detecting the current which flows 
irough the electrode especially prepared in a display panel. 

3037] For example, in the composition in which the aforementioned display panel has the electron source and the 
ccelerating electrode which accelerates the electron to which it is outputted from this electron source, the 
forementioned detection means should just detect the current which flows to this accelerating electrode. 
3038] Moreover, it is good to perform detection of the state of the aforementioned display panel in two or more parts 
f the aforementioned display panel. For example, it is good to carry out by measuring the current which flows in two 
r more parts of the aforementioned display panel. Thus, by detecting current by two or more places, the state of a 
isp lay panel is detectable for two or more parts of every. 

3039] For example, the aforementioned display panel should just detect separately the current to which the 
forementioned detection means flows to two or more of these accelerating electrodes in the composition which has an 
lectron source and two or more accelerating electrodes which accelerate the electron outputted from this electron 

Durce. . , 

)040] Moreover, the aforementioned display panel has the electron source and the accelerating electrode which 

ttp://vvw4.ipdJ.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/28/2003 



* . Page 5 of 32 

Lcceferates the electron outputted from this electron source, and the aforementioned detection means may detect the 
current which flows the current path between the aforementioned electron source and the aforementioned accelerating 
electrode. As this current path, there is the structure prepared between an electron source and an accelerating electrode. 
{ ou may be the spacer which more specifically maintains the interval between the front boards with which an electron 
ource, an accelerating electrode, or a fluorescent substance is prepared. Even if it does not carry out direct detection of 
he current which flows such a current path, it can get down to detecting the potential of the current and the accelerating 
dectrode which flow acceleration current, and can detect indirectly. It is good to prepare outside the field which is in a 
Lisplay panel about such a current path, and forms a picture especially. 

0041] Moreover, you may be the composition of the aforementioned display panel having the electron source and 
Laving the electron emission element which emits the electron for this electron source displaying a picture, and the 
:lectron emission element prepared in order to detect the state of a display panel. In this case, as for the electron 
mission element prepared in order to detect the state of a display panel, to be prepared outside an image display field 
3 good. 

0042] Moreover, the aforementioned display panel may have the electron source, the accelerating electrode which 
.ccelerates the electron outputted from this electron source, and the electrode for electron captures prepared in order to 
tetect the state of a display panel. Especially the potential impressed to this electrode for electron captures is desirable 
i it being the potential near the potential of an electron source to the potential of the accelerating electrode which 
ccelerates the electron for image display. Moreover, you may prepare separately from the electron emission element 
rfiich emits the electron for forming a picture for the electron emission element for outputting an electron to this 
lectrode for electron captures. 

3043] Moreover, the aforementioned detection means may detect the potential of the aforementioned display panel, 
nd may detect the state of a display panel. 

3044] Especially the aforementioned detection means is good in it being what detects the potential of the electrode 
repared in the aforementioned display panel, and detects the state of a display panel. 

3045] Moreover, the aforementioned display panel has the electron emission element, and the aforementioned 
etection means of the aforementioned electron emission element is good in it being what detects the potential of the 
lectrode isolated electrically and detects the state of a display panel. 

3046] Moreover, the aforementioned display panel has the electron source which outputs an electron, and the 
forementioned detection means is good in it being what detects the potential of the electrode prepared in this electron 
Durce, and detects the state of a display panel. 

)047] Moreover, in the composition which has the electron source to which the aforementioned display panel outputs 
n electron, it is good to perform detection of the state of the aforementioned display panel in the period when 
ischarge of the electron from an electron source is not performed. Thereby, it is detectable by reducing the influence 
y the output of the electron from an electron source. For example, for the aforementioned display panel to have the 
lectron source which has two or more electron emission elements, and in the composition which outputs an electron 
)r the electron emission element as which it is chosen of the electron emission elements of plurality [ electron source / 
lis ] from each electron emission element with a change one by one, when changing the aforementioned electron 
mission element by which selection is carried out, what is necessary is just made to perform detection of the state of 
le aforementioned display panel. 

)048] Moreover, the aforementioned detection means is what detects the electric discharge in the aforementioned 
isplay panel, or even if it does not detect direct electric discharge, it detects the state in connection with electric 
ischarge. Moreover, the aforementioned detection means may detect the state in connection with the power 
Dnsumption in the aforementioned display panel like [ in the case of detecting the current which flows to a spacer ]. 
loreover, the aforementioned detection means may detect the change state of the state of the aforementioned display 
anel. 

)049] Moreover, if it has a storage means to memorize the information which the aforementioned detection means 
stected, since the state of a panel is recordable, it is suitable. This storage means memorizes the information in 
Dnnection with the number of times of the abnormalities in the aforementioned display panel, memorizes the 
ifonnation in connection with the generating position of the abnormalities in the aforementioned display panel, or 
Lemorizes the information in connection with both the generating time of abnormalities, end time or generating time in 
le aforementioned display panel, and end time. 

)050] Moreover, control of the image display equipment according to the state of the aforementioned display panel is 
ansfer of the information by the means of communication of information. As a means of communication of 
formation, what is depended on a visual-sense display, and the thing to depend on voice generating can be used 
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0051] Moreover, control of the image display equipment according to the state of the aforementioned display panel is 
:ontrol which transmits the information to which control of image display equipment is urged to a communication-of- 
nformation-ed person. A communication-of-information-ed person, for example, the user of image display equipment, 
ind those who perform the maintenance of image display equipment should just perform control which suppresses 
idvance of abnormalities according to the information this transmitted. 

0052] Moreover, control of the image display equipment according to the state of the aforementioned display panel 
nay be control of the driver voltage of the aforementioned display panel. When abnormalities arise m the state of a 
lisplay panel, advance of abnormalities can be suppressed by lowering the driver voltage of a display panel. The 
'oltage which more specifically carries out the aforementioned control in the composition m which the aforementioned 
lisplay panel has an electron source and the accelerating electrode which accelerates the electron which this electron 
:ource outputs is the voltage between the aforementioned electron source and the aforementioned accelerating 
•lectrode Moreover, in the composition which has the electron source to which voltage is impressed and the 
iforementioned display panel emits an electron, the aforementioned voltage which carries out control is the voltage for 

;mitting this electron. . 

0053] Moreover in the composition which is that in which the aforementioned display panel has an airtight container 

or keeping an internal pressure lower than a surrounding pressure, control of the image display equipment according to 

he state of the aforementioned display panel may be control which raises the degree of vacuum in this airtight 

•.ontainer. For example, a degree of vacuum can be raised by performing control which changes into the state where the 

natter in atmosphere can be incorporated by heating etc. the getter formed in the airtight container. 

0054] Moreover, if control of the image display equipment according to the state of the aforementioned display panel 

s chosen from two or more control, it is suitable. It is good to make it especially chosen from two or more control 

tccording to the state of the aforementioned display panel. 

0055] Moreover, the aforementioned display panel has the electron source and this electron source has two or more 
dectron emission elements connected in the shape of a matrix with two or more 1st wiring and two or more 2nd wiring 
:xtended in the direction which intersects this 1st wiring. 

0056] Moreover, the aforementioned display panel has the electron source and this electron source has a cold cathode 

00?7]The aforementioned display panel of each above-mentioned invention is effective, especially when it is in the 
tate which abnormalities have not generated and an internal pressure is what is maintained at the state where a degree 
if vacuum is high, from the 4th power [torr] of minus of 10. . 
0058] Moreover, this application includes invention of the TV apparatus which applied each above-mentioned 
nvention, or a computer display unit. ... . , 

0059] Moreover, the control method of the image display equipment in connection with this application is equipped 
vith the following processes. That is, it is the control method of image display equipment of having a display panel, 
nd the state of the aforementioned display panel is detected and it is characterized by controlling image display 
•.quipment according to the state where it detected. 

0060] Moreover, the electron source of the ladder-like arrangement which controls the electron emitted from a cold 
■athode element by the control electrode (it is also called a grid) which allotted two or more lines of the cold cathode 
•lement which connected each two electrodes of two or more cold cathode elements arranged in parallel (it is called a 
ine writing direction), and was allotted above the cold cathode element along the direction (it is called the direction of 
train) which intersects perpendicularly with this wiring mostly can be use,d for the aforementioned electron source. 
0061] Moreover according to the thought of this invention, it can also use as a source of luminescence of alternatives, 
uch as light emitting diode of the optical printer which consisted of ****** drums, light emitting diodes, etc. instead 
,f what is restricted to image formation equipment suitable as an object for a display, moreover, line wiring of above- 
nentioned M book and train wiring of N are applicable by choosing suitably also as a source of luminescence of the 
hape of line-like not only the source of luminescence but two-dimensional in this case In this case, it cannot restrict to 
he matter which emits light directly like the fluorescent substance used with the gestalt of the following operations as 
mage formation county material, and a member in which the latent-image picture by electrification of an electron is 

brmed can also be used. . . , , . 

0062] moreover - according to the thought of this invention ~ an electron microscope - like - the irradiated member 
>f the emission electron from an electron source - image formation, such as a fluorescent substance, - a member - 
his invention is applicable also about the case where it is the thing of an except Therefore, this invention can also take 
he gestalt as general electron ray equipment which does not specify an irradiated member. 
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0063] 

Embodiments of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of suitable 
>peration of this invention is explained in detail; 

0064] The drive circuit of the display panel using the electron emission element as the [gestalt 1 of operation], next a 
gestalt of the 1st operation of this invention and its display panel is explained concretely. Since the composition of the 
lisplay panel of the gestalt 1 of this operation is the same as above-mentioned drawing 31 , detailed explanation of the 
tructure is omitted. 

0065] Drawing 1 is the block diagram showing the composition of the drive circuit of the display panel of the image 
lisplay equipment concerning the gestalt 1 of this operation. 

0066] in drawine 1 , 1 is the display panel which used the cold cathode element (electron emission element: - it 
nentions later about the detail of an electron emission element) The video signal (for example, NTSC signal) from the 
mtside is inputted into the image detector circuit 2 which detects a video signal, and the output of the image detector 
:ircuit 2 is inputted into the synchronizing separator circuit 3 which separates a video signal, a horizontal, and a vertical 
ynchronizing signal, and outputs each. 

0067] The video signal separated by the synchronizing separator circuit 3 is inputted into A/D converter 4. Moreover, 
he synchronizing separator circuit 3 is outputting each vertical and horizontal synchronizing signal to the vertical- 
canning timing circuit 5 and the horizontal scanning timing circuit 6 respectively. 

0068] The output from A/D converter 4 is the digital data according to the brightness of each color component of 
tGB, is outputted according to the array of the color pixel of a display panel 1, and is respectively inputted into the 
erial/parallel-conversion circuit 7 one by one. The horizontal scanning timing circuit 6 outputs the Tsp signal for 
;arrying out the shift input of the serial digital signal in the serial/parallel-conversion circuit 7. This signal Tsp is the 
erial clock which synchronized with the video signal, and N signals II -IN are stored in the serial/parallel-conversion 
circuit 7 synchronizing with this signal. In addition, this serial/parallel-conversion circuit 7 can consist of shift 

egisters. . , 

0069] The horizontal scanning timing circuit 6 outputs Signal Tm, when serial/parallel conversion of the inputted data 
or one line of a picture is carried out. Thereby, the output of the serial/parallel-conversion circuit 7 is latched to the 
ine memory 8. In this way, the line memory 8 holds N signals II -IN until the following signal Tm is inputted. 
0070] Modulation **** 9 is a circuit for outputting the signal impressed to the base of GN based on the brightness 
-alue of the image data for one line inputted into the line memory 8 from the transistor Gl connected to each of the . 
wing electrodes Dyl-DyN of a display panel 1, and outputs a phase modulation signal according to the signal Tmo 
rtiich synchronized with the scanning signal impressed to line wiring. While this signal Tmo is outputted, the 
aodulating signal corresponding to the brightness value of image data is outputted from a modulation circuit 9. With 
tie form 1 of this operation, the pulse width modulation which changes the width of face of a voltage pulse according 
3 a brightness value is used for this phase modulation signal. Therefore, the voltage of +Vf/2 will be impressed to tram 
raring of a display panel 1 by the pulse width according to the brightness value of image data. 

0071] Moreover, the scanning signal change circuit 10 is a circuit which chooses 1 of line wiring of a display panel 1 
3 M one by one synchronizing with the output of a modulation circuit 9, and impresses voltage, and the change timing 
s determined synchronizing with the horizontal synchronizing signal TH outputted from scanning. timing **** 6. In 
ois way, fixed voltage (-Vf/2) is impressed to either of the selected wiring electrodes Dxl-DxM, and a non-choosing 
lectrode is grounded to GND. 

0072] Next, the high-voltage terminal Hv with which the high voltage for accelerating the electron emitted when the 
lectxon emission element 3112 currently formed on the substrate 3 1 1 1 of drawing 31 is driven, and making it collide 
nth a fluorescent substance 3 1 1 8 is impressed is formed, and they are impressed to the face plate (3 1 1 7) side of a 
isplay panel 1 through the current detection circuit 12 from the anode armature-voltage control circuit 11. The current 
etection circuit 12 has detected the current value which flows for the high- voltage terminal Hv, and becomes 
.etectable [ the spacer current in the form 1 of this operation ] from anode armature- voltage control **** 1 1 by this 
urrent detection circuit 12. 

3073] Next, the method of detection of spacer current is explained with reference to drawing 2 . 
3074] Drawing 2 is drawing explaining how to detect spacer current at the blanking time of a scanning signal. At the 
isplay panel 1 of the gestalt 1 of this operation, the high voltage is impressed also to a face plate 31 17 in DC at the 
me of a drive. Since the high voltage is impressed also to the spacer 3 120 arranged between the face plate 3 1 17 and 
le substrate 3111 here (spacer current + electron emission current (11+12) will flow as an anode current.), Therefore, in 
rder to detect spacer current with a sufficient precision, the blanking time between the field signals which are the 
eriod when electron emission current has not occurred, i.e., the non-display period which does not drive the electron 
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mission element 3 1 12, is suitable. 

0075] Therefore, only spacer current II will flow at this blanking time. Current detection **** 12 has detected spacer 
current between this perpendicular blanking time from the vertical-scanning timing circuit 5 in response to Tv signal 
vhich shows this perpendicular blanking period. 

0076] The method of detection of the spacer current in this current detector 12 is performed for example, using a I/V 
conversion circuit etc. The spacer 3 120 used with the gestalt of this operation has the resistance of the 8th power - the 
)th power [omega] grade of 10 of 10, and they are equally arranged by the order of dozens - 100 numbers at the display 
>anel 1 depending on the size of a display panel 1. 

0077] Therefore, if spacer resistance is made into the 9th power [omega] of 1x10 and the spacer resistance when 
:eeing from an anode (face plate 3117) side makes the number of the spacers 3 120 used 100 pieces, the resistance will 
>ecome the 7th power [omega] grade of 10 by (the 9th power of 1x10 / 100). Therefore, if lOkV is impressed as anode 
'oltage, the current value which flows a spacer 3 120 by the anode current is set to about 1mA, and can be detected by 
he current detector 12. 

0078] As mentioned above, with the gestalt 1 of this operation, spacer current can be detected by the side which 
mpresses anode voltage, and suppression of the power consumption of the display panel 1 to change of spacer current 
;an be aimed at. 

0079] For example, it is possible to lower anode voltage, or to lower temporarily the intensity level of the video signal 
vhich points from this current detection circuit 12 to anode armature-voltage control **** 11, and is outputted by the 
:urrent detection circuit 12 from a synchronizing separator circuit 3 when the spacer current measured at blanking time 
xceeds the value set up beforehand, and to reduce the anode current of the display-panel 1 whole by drawing 2 . 
0080] Moreover, when generation of heat of the display panel 1 by change of spacer current poses a problem, it can be 
oped with by the method (for example, voltage- Vf/2 impressed to line wiring are raised, or the drive itself is stopped) 
>f stopping the display drive itself temporarily. 

0081] It becomes possible to stop generation of heat and power consumption of the substantial display panel 1 by the 
bove 

0082] [Gestalt 2 of operation] drawing 3 is the perspective diagram of display-panel la of the gestalt 2 of operation of 
lis invention, in order to show the internal structure, cuts some panels, and lacks and shows it. 

3083] Although the display panel of the gestalt 2 of this operation is the almost same composition as the display panel 
hown in above-mentioned drawing 3 1 , as shown by the fluorescence hill 13 of drawing 3 , it differs in that a 
luorescent substance 3 1 1 8 and the metal back 3 1 19 are in the state where it was divided equally, by the face plate 3117 
ide. Moreover, with the gestalt 2 of this operation, **** 3 1 1 1 is used as a rear plate not using the rear plate 3 1 15. In 
ddition, the same sign is attached about the same composition member as above-mentioned drawing 3 1 , and 
xplanation is omitted. 

3084] A fluorescent screen 13 is a thing aiming at detecting individually change of the local spacer current inside 
isplay-panel la, and enables detection of a partial anode current etc. as compared with the gestalt 1 of the above- 
lentioned operation. With the gestalt 2 of this operation, these fluorescent screens 13 are divided into ten pieces, and 
re equipped with the electrode for impressing the anode voltage to Hvl-HvlO to the fluorescent screen 13 divided 
-spectively. In addition, the number of partitions of this fluorescent screen 13 is not limited to the gestalt of this 
peration, and may be set up arbitrarily. 

3085] Drawing 4 is the block diagram showing the composition of the drive circuit corresponding to the display panel 
f drawing 3 . A different point of this circuit and the circuit of drawing 1 is a point that the distribution-of- voltage 
ontrol circuit 15 for impressing the high voltage to the point that the current detector 14 is connected to each of the 
uorescent screen 13 divided by the face plate 3117 side at each of the high-voltage terminals Hvl-HvlO, and each 
igh- voltage terminal is formed. Since the composition of the anode potential circuit 16 and others which are connected 
dth this distribution-of- voltage control circuit 15 is the same as drawing 1 , it attaches the same sign and omits 
xplanation. 

)086] With the gestalt 2 of this operation, since the fluorescent substance and the metal back by the side of a face plate 
1 17 are divided and the takeoff connection of the high voltage is prepared in each, the anode current of a display panel 
is detectable along the line wiring direction. 

)087] Like the gestalt 1 of the above-mentioned operation, the current detector 14 can detect perpendicular blanking 
me with the signal Tv from the vertical-scanning timing circuit 5, and can detect individually the anode current which 
ows into the fluorescent screen 13 respectively divided during [ this ] the blanking. In this way, by feeding back the 
stected current value to voltage distribution control **** 15, the voltage value impressed to terminals Hvl-HvlO can 
.so be controlled individually. 
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0088] The I/V conversion circuit used with the gestalt 1 of the above-mentioned operation may be used for the current 
letector 14. In this way, the output by which I/V conversion was carried out is separately outputted as a voltage value 
>f analog voltage, and is inputted into the voltage distribution control circuit 15. 

0089] At the voltage distribution control circuit 15, when the anode current value detected to the programmed-current 
alue over the predetermined high voltage is large, the high voltage equivalent to the area is controlled by the voltage 
istribution control circuit 15. 

0090] Moreover, the output signal of the current detector 14 is outputted also to the synchronizing separator circuit 3. 
'hereby, like the gestalt 1 of operation, when anode current value is larger than a predetermined value, control which 
ims at reduction of the anode current of the whole display panel is performed by lowering the brightness of the video 
ignal outputted from a synchronizing separator circuit 3. 

D091] Furthermore, with the gestalt 2 of this operation, since the fluorescent screen 13 which impresses anode voltage 
; divided into ten pieces along with a line writing direction, it also becomes possible to lower the display brightness of 
nly desired area synchronizing with the scanning signal of a line writing direction. In such control, there is a 
ossibility that dispersion in the display brightness in display-panel la may arise, depending on detection of spacer 
urrent, ****** which performs current control, and its degree for every divided area. Dispersion in such brightness is 
svere,'and when an anode current must be controlled, the method of stopping a display drive is also taken. In this case, 
lethods, such as lowering the voltage Vf for turning OFF all high voltages or driving an element, can be considered. 
3092] As explained above, change of spacer current can be locally detected by dividing the anode electrode by the side 
f a face plate into plurality, and preparing the terminal for impressing the high voltage to each with the gestalt 2 of . 
peration, and impression control of the high voltage to each of the current variation can be performed further 
idividually. Thereby, the drive which stopped generation of heat and power consumption of a display panel can be 
erformed. 

}093] [Gestalt 3 of operation] drawing 5 shows the perspective diagram of display-panel lb of the gestalt 3 of 
peration of this invention. By this drawing 5 , in order to show the internal ****, some panels are cut, and it is lacked 
ad shown. . . 

)094] With the gestalt 3 of this operation, the dummy spacer 16 created on the dummy wiring 17 formed along with 
ain wiring using the same material as a spacer 3 120 and the same process is arranged in the display panel of the 
estalt 2 of operation shown in drawing 3 . This dummy spacer 16 corresponds respectively to two or more fluorescent 
;reens 13 with which each includes a fluorescent substance and the metal back like the gestalt 2 of operation, it is 
repared, and the dummy spacer 16 of the same number is formed to the fluorescent screen 13 divided into ten pieces. 
)095] Moreover, the dummy wiring 17 is formed in the independent position with the line and train wiring which have 
onnected the element 3112 arranged in the shape of a matrix. 

)096] Moreover, it is the point that the places which detect the current value which flows each dummy spacer 16 with 
le gestalt 3 of this operation to having detected the current value which flows to the spacer in a display panel itself 
nth the gestalten 1 and 2 of the above-mentioned operation differ. 

)097] As mentioned above, although the dummy spacer 16 is made using the same material as a spacer 3 120, and the 
uue process, the resistance is producing to 1 figure or about 2 figures, and low resistance, and it becomes possible 
raising the dynamic range of the actually detected current value ] . 

)098] Drawing 6 is the block diagram showing the composition of the drive circuit of display-panel lb of the gestalt 3 
f this operation. Although this composition is almost the same as the circuit of the gestalt 2 of operation shown in 
rawing 4 , the points which measure the current value to which the current detector 14 flows the dummy spacer 16 
iffer. Moreover, like the above-mentioned, it has the voltage distribution control circuit 15 and anode voltage **** 16, 
le electrode for high-voltage impression of Hvl-HvlO is respectively prepared in each of the fluorescent screen 13 
ivided into ten pieces, and this high voltage is impressed also to the dummy spacer 16. 

)099] The current which flows each dummy spacer 16 is outputted to a Hvg terminal through the dummy wiring 17 
drawing 5 ) formed along the direction of a train. It connects with the current detector 14 and this Hvg **** becomes 
ossible [measuring the current value which flows each dummy spacer 16 ] by measuring the current value which 
ows in from this Hvg terminal within the current detector 14. The same I/V conversion as the gestalt 2 of the above- 
tentioned operation may perform the current method of detection. 

)100] Therefore, since the dummy spacer 16 with which the high voltage is impressed is carrying out the monitor of 
ie current which is connected to the dummy wiring 17 in common, and flows into Terminal Hvg as an advantage of _ 
te gestalt 3 of operation, the point that it is not dependent on a video signal and spacer current can always be detected 

°"Ot 

)101] In addition, although the divided fluorescent screen 13 is used with the gestalt 3 of this operation, since the total 
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.f current which flows to the dummy spacer 13 will be detected when the above-mentioned method of detection is 
sed, the anode electrode by the side of a face plate may use what is not divided. 

01021 As explained above, generation of heat and power consumption of a display panel can be stopped by detecting^ 
ae current value of each dummy spacer 16 formed in the display panel, and performing impression control of the high 
•oltage, and control of luminance-signal level like the gestalten 1 and 2 of the above-mentioned operation to the current 

0103] With reference to the [gestalt 4 of operation], next an accompanying drawing, the drive circuit of the image 
isplay equipment of the gestalt 4 of operation of this invention is explained in detail. In addition, it is based on 
enrolling the luminescence total amount of a fluorescent substance by the following explanation by controlling the 
lectron emission period within 1 horizontal-scanning time (1H) by time width of face of a modulating signal, since it 
onsiders as line sequential scanning [ having no jump of the display scanning method in a display panel (non- 
aterlaced) ] like the gestalt of the above-mentioned operation and gradation is attached to a display image, and 
arrying out gradation expression. „ , , . . 

0104] [Gestalt 4 of operation] drawing 7 is drawing showing the composition of the drive circuit of the image display 
quipment of the gestalt 4 of operation of this invention, and connection of each part. 

01051 In this drawing, 6001 is a digital disposal circuit, inputs video signals, such as NTSC, and generates a horizontal 
ynchronizing signal, a vertical synchronizing signal, a digital video signal, etc. An image intermediate frequency 
kcuit an image detector circuit, a synchronizing separator circuit, a low pass filter, an ATD-conversion circuit, a 
iming-control circuit, etc. are included in this digital disposal circuit 6001. Although 6004 is the image display section 
nd the detail is constituted like display-panel 1 a ( drawing 3 ) of the gestalt 2 of operation mentioned abo ve, it differs 
i that the spacer 3210 is not arranged so that it may mention later with reference to drawing 9 - 6002 is a scanning 
ignal side driver, chooses line wiring of the image display section 6004 one by one, and is driving it. That is the 
canning signal (it mentions later) for scanning to line sequential based on the horizontal synchronizing signal 
eparated and created by the' digital disposal circuit 6001 is outputted. 6003 is a modulating-signal side driver 
ccording to a video signal, is driving train wiring of the image display section 6004, and is outputting &e modulating 
ignal (it mentions later) based on the horizontal synchronizing signal separated and created by the digital disposal 
ircuit 6001, a vertical synchronizing signal, a digital video signal, etc. 

3106] 6006 is the electric discharge detection section, and it has two or more anode-current detection sections 6005 for 
etectine the electric discharge generated within the image display section 6004, and the electric discharge detected 
lere is sent to the spark recording control section 6008 of the spark recording section 6012, and is memorized by 
lemory 6009. Moreover, the information memorized by this memory 6009 can be constituted so that it may be sent 
ad processed by the external computer machine etc. through the interface section 6010 and a connector 601 1. In 
ddition, about these electric discharge detection section 6006 and the spark recording section 6012, it mentions later m 

31071 In case drawing 8 drives the image display section 6004 of the image display equipment of the gestalt 4 of 
Deration of this invention, it is drawing showing an example of the timing chart of the voltage impressed to the 
utgoing line of line wiring (namely, wiring of the side which supplies a scanning signal), and train wiring (namely, 
firing of the side which supplies a modulating signal). 

31081 When the timing chart of drawjng_8 is driving the line wiring I of the image display section 6004, 1+1, and 1+2 
ne by one, it is drawing showing the voltage currently impressed to train wiring of J, J+l and J+2 trains among the 
oltage currently impressed to 1, 1+1. and line wiring of 1+2 lines, and the train wiring by the side of a modulating 
ignal. It is 1<I<M -2 and 1<J<N -2 inevitably here, and M shows the total number of line wiring and N shows the total 

HO^ mis^WkJ the line of the Ith line is displayed in the period K of one horizontal scarining, the line of eye a 
ne is displayed in a period (K+l) (1+1), and eye a line is displayed in the period (K+2) (1+2). 

31 101 The line wiring which is the scan side scanned to line sequential here is chosen as every 1 horizontal scanning 
eriod (henceforth referred to as 1H) in order, and the scanning signal with the pulse width equivalent to 1H of peak 
alue (-Vf/2) (Vf being driver voltage here about Vf= 2 Vth (Vth= threshold voltage)) is impressed to lme wiring of the 
sleeted line in order. This line sequential scanning is performed without a line jump about all line wiring, and is 

;peated in an order from the line of after that and the beginning. 

31 1 1] The modulating signal which has the peak value of (Vf/2) is impressed to all tram wiring in time (pulse width) 
orresponding to the video signal (brightness) displayed on the line chosen as train wiring synchronizing with the 
-.arming signal impressed to the line wiring at this time. ■ 

H 12] This modulating signal starts synchronizing with falling of a scanning signal, and after only the time width of 
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ace corresponding to the value (brightness) of a video signal maintains the state of peak value Vf / 2 it falls. (A period 
fter a modulating signal starts henceforth until it falls to a degree is only called pulse width of a modulating signal) . 
Uthough it corresponds to each brightness when decomposing into R [ of the video signal displayed on the selected 
ine ], G, and B3 color, the pulse width of this modulating signal is not simple proportionality in order to display a 
dgh-definition picture and to apply various amendments in fact. 

0113] Thus the time and driver voltage Vf according to the pulse width of a modulating signal will be impressed to 
he cold cathode element of the selected line by impressing the voltage of the pulse width according to the inputted 
adeo signal for every scanning line. Since the property of the emission current Ie of a cold cathode element has the 
dear threshold property which is mentioned later to driver voltage Vf here, the picture corresponding to the desned 
ddeo signal will be displayed on the selected line. The display of a picture is performed by all the cold cathode 
•lements of the image display section 6004 by furthermore continuing and scanning to all lme wiring ; line sequential. 
01 14] (Structure of the anode electrode of a display panel) With reference to drawing 9 , the image display section 
display panel) 6004 ofthegestalt 4 of this operation is explained further below. 

01 151 Drawing^ is drawing for explaining the anode electrode 7001 and its terminal for drawers of the display panel 
tsed for the gestalt 4 of this operation, and in order to show the internal structure, it is illustrated except for the side 
ttachment wall (frame) of a panel, a part of face plate, a fluorescent substance, etc. 

01 161 this drawing - setting - 1001 - for a side attachment wall and 1007, as for a cold cathode element and 1003, a 
ace plate and 1002 are [ an element substrate and 1005 / a rear plate and 1006 / line wiring and 1004 ] train wiring ; . 
Moreover the line terminal connected with each of the line wiring 1003 of the above-mentioned [ each of Dxl-DxM ] 
nd each of Dyl-DyN are the train terminals connected with each of the train wiring 1004. Since other composition is 
he same as the composition of display-panel la mentioned above, detailed explanation is omitted. 
01 171 As 7001 showed and mentioned the anode electrode above, these anode electrode 7001 is an electrode for 
mpressing the high pressure by the side of an anode including the fluorescent substance, black conductor, and metal . 
,ack With the gestalt 4 of this operation, as shown in this drawing, the anode electrode 700 was divided into two or 
nore fields and the anode electrode terminals Hvl-HvlO connected to each of each anode electrode 7001 are provided 
,ut of the vacuum housing. In addition, for convenience, this drawing omits and shows the anode electrode terminals 
Iv4-Hv9 and the anode electrode 700 1 corresponding to it, in order to explam a internal structure. 
01 181 (Connection of the electric discharge detection section and the spark recording section) Composition and its 
■Deration of these anode electrode 7001 are explained in detail with reference to drawing 7 . The electric discharge 
election section 6006 is equipped with the anode-current detection section 6005 for detecting the current which flows 
ach anode electrode with the gestalt 4 of this operation. 

01 191 As shown in drawing 9 , two or more electrodes 7001 were formed in the anode side of a multi-electron source, 
nd each of the terminals Hvl-HvlO connected to each anode electrode is connected to a high voltage power supply 
i007 through the anode-current detection section 6005. With the gestalt 4 of this operation, two or more anode-current 
etection sections 6005 were formed for detecting correctly the field where the electric discharge has occurred, while 
■erformina existence of the electric discharge in a vacuum housing, and detection of the scale by carrying out 
idependently the monitor of the change of an anode current in the area which plurality divided. 

0120] Drawing 10 is the circuit diagram showing the circuitry of the anode-current detection section 6005 of the rorm 

012 if In°d^Sgl0 Hvi shows the anode electrode terminal linked to the anode electrode 7001 of a display panel 
!004 Resistance 6 101 is resistance for current monitors for generating the voltage according to the anode.current 
mich flows from ahigh voltage power supply 6007 to the anode electrode 7001. 6102 is a differential-amplifier circuit 
nd is amplifying the potential difference produced to the ends of the resistance 6101 for current monitors^lOS is an 
JD converter and has changed into the digital signal the voltage value amplified in the differential-amplifier circuit 

102 It is a photo coupler, 6104 performs isolation between the differential-amplifier cucuit 6102, AfD converter 

103 etc which are the circuit of the high-tension side, and the spark recording control section 6008, and it is ; used ^in 
rder to take pressure-proofing. Although the sampling period of AID converter 6103 has a desirable thing with a short 
•eriod in the meaning of detecting high electric discharge of frequency very much, it is practically set as 5micro 
second) with the form 4 of this operation here. 

31221 The voltage value corresponding to the current which flowed from the high voltage power supply 6007 to the 
node electrode 7°001 by electric discharge is amplified by the differential amplifier 6102, is changed into a digital 
ignal, and is sent and recorded on the spark recording control section 6008 through a photo coupler 6104 by such 

3 SrMoreover, in order to extend the measuring range of an anode current, it enables it to detect a more accurate 
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mode current by establishing the mechanism which changes the gain of the differential-amplifier circuit 6102 
nentioned above to some values. 

0124] Next, the spark recording section 6012 of the form 4 of this operation is explained. This spark recording section 
>012 is equipped with the spark recording control section 6008 and memory 6009. The spark recording control section 
)008 can read and output the information memorized by memory 6009, when a serviceman faces performing the 
naintenance of this image display equipment and reads electric discharge information, while writing the information 
voltage value) sent from the anode-current detection section 6005 in memory 6009. 

0125] If the spark recording control section 6008 judges that the anode current beyond a predetermined value flowed 
>ased on the voltage value (anode current value) detected by the anode-current detection section 6005 The generated 
ime (this information is acquired from the built-in timer which is not illustrated in the time from which electric 
lischarge began, and the ended time), The size (resistance a voltage value / for monitors) of the anode current and the * 
ield (at drawing 7 , it corresponds to terminals Hvl-HvlO in either area 1 - the area 10) where electric discharge 
occurred are memorized in memory 6009. Unless memory 6009 overflows, the method of the storage to memory 6009 
s not overwritten, but is made to carry out additional storage here one after another as history information. 
0126] In addition, with the form 4 of this operation, the maximum of the emission current from one cold cathode 
lement was estimated to be about lOmicroA, and the predetermined value of an anode current was set up with 30mA. 
liis set-up predetermined value is also taking into consideration the emission current in case an electron is 
imultaneously emitted from all the cold cathode element numbers (M= 3072 pieces) of the direction of a train for a 
ine sequential drive. Moreover, it is necessary to change this predetermined value with sizes, such as structure of a 
old cathode element, structure of the image display section, driver voltage, and the anode voltage Va. 
0127] Moreover, although nonvolatile memory, RAM of a dc-battery drive, etc. were sufficient as long as memory 
009 had a large capacity enough, the hard disk was used with the form 4 of this operation. Furthermore, in case 
aformation is read from this memory 6009, the information is considering that the adjustment of data is taken between 
xtemal instruments, and is outputted from the connector 601 1 for external instrument connection through an interface 
010. As an external instrument connected through this connector 60 1 1, it does not matter even if [ like / like a 
ersonal computer / the display for only displaying data, and a printer ], for example. 

3128] When electric discharge occurs in a display panel 6004 by using such the electric discharge detection section > 
006 of composition, and the spark recording section 6012, it can leave as a history the information about a near part 
Seld) which the time and the scale (specifically variation of an anode current) of electric discharge which the electric 
ischarge generated, and its electric discharge generated. 

) 129] In addition, what the part which electric discharge generated in this way understands is very effective when 
resuming the cause which has caused the electric discharge. In this way, if the cause of electric discharge can be 
resumed, it will also become possible to give recovery action appropriately after that. 

)130] For example, electric discharge has occurred intensively in a certain area, and when not generated, it can be 
resumed that the cause calls it the case where there is an unusual projection by the fault on manufacture rather, the 
bnormalities of the property of the cold cathode element of the position, etc. rather than the cause is called degradation 
f a degree of vacuum in the other part. 

)13 1] Moreover, since it can check that unusual operation has occurred in the whole image display section 6004 when 
another ] an example can be carried out and electric discharge has occurred at random in ******** area, it can be 
resumed whether the degree of vacuum inside the vacuum housing which forms the image display section 6004 under 
certain influence has deteriorated. 

)132] Although it was probable very small probability when much image display equipments which have such the 
.ectric discharge detection section 6006, the electric discharge information Records Department 6012, memory 6009, 
:c. were produced and the picture was displayed, when the prolonged durability test was performed, there are some 
mch image display equipments which electric discharge generates, after driving for a long time, and the history of 
tese electric discharge was recorded on memory 6009. 

)133] If one of the image display equipment which the electric discharge mentioned above generated is taken for an 
cample, according to the history information on the electric discharge recorded on the memory 6009 Are momentary 
ither rather than [ DC-/ how depending on which electric discharge occurs from the history information on the electric 
ischarge ]. Moreover, the thing increased after sufficiently long time passes, when frequency performs a prolonged 
jrability test, The part (area) which the size of the anode current and electric discharge have generated was never the 
ime, and since it had occurred at random, it was surmised that it was the factor of electric discharge in this case that 
te degree of vacuum has deteriorated by a certain cause with the passage of time. 

)134] Getter material was heated on the additional target which mentioned above as a cure to this in order to raise a 
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iegree of vacuum, and the degree of vacuum was raised by the absorption of a getter film. As a result of taking such 
neasures, the state before suppressing generating of electric discharge and performing a prolonged durability test, and 
lormal operation to which it does not change were checked during a period when the image display equipment 
nentioned above is fixed after that. 

0135] The current by that the inside of the container with which the cold cathode element 3 1 12 is arranged here is a 
ligh reduced pressure atmosphere of a degree of vacuum, and the electric discharge which is in the situation that . 
ilectric discharge tends [ very ] to take place since high pressure is impressed, and is not expected between the anode 
;ide of a container and a substrate 3i 1 1 etc. very rarely might flow. When the current by this electric discharge 
>ccurred frequently, the damage might sometimes be given to electrodes, such as a cold cathode element, and a line, 
rain wiring. 

0136] Although it does not understand in detail about the cause of this electric discharge, in case the charge up, the 
ubstrate 3111, and the metal back 31 19 of degradation of a degree of vacuum or the insulating layer of a substrate 
1 1 1 1 are produced, for example, factors formed accidentally, such as a salient and a barricade, can be considered. The 
ristory is recorded to the unusual state [ say / such electric discharge ] of occurring very rarely. By saving information, 
uch as information for checking whether the operating state of old image display equipment has always been normal,, 
nd the number of times of unusual operation called electric discharge For example, since there is judgment material 
or performing the adjustment even when adjustment is required, it can adjust with sufficient timing because of 
ecovering normal operation. 

0137] That is, it can check whether image display equipment is operating normally as mentioned above by 
aemorizing the history information on the generating situation of electric discharge in memory in the image display 
quipment of the gestalt 4 of this operation. Moreover, it can guess what the factor in which the electric discharge has 
ccurred is also to unusual operation by the electric discharge produced in very small probability, furthermore, unusual 
peration --****-- there is an effect very much by enabling it to presume the factor in that suitable disposal for 
^covering normal operation can be performed with sufficient timing also in the case 

3138] In addition, in the meaning of detecting the place which electric discharge has generated although the area 
fhich explanation divides for convenience is made into ten pieces with the gestalt 4 of above-mentioned operation, 
lore ones of the number of partitions are desirable. However, since a manufacturing cost's increasing and the number 
f the anode-current detection section 6006 are mostly needed when the number of partitions of the anode electrode by 
le side of a face plate is made [ many ] in fact, it is the value which should be practically set as a desirable value. 
)139] Moreover, although the direction which divides an anode electrode was carried out in the direction parallel to 
le scanning line with the gestalt 4 of this operation, of course, not only this but this may divide the method of this 
ivision at right angles to the scanning line conversely. 

)140] [the gestalt 5 of operation] - the monitor of the surface potential of the element substrate 1001 which arranges 
vo or more cold cathode elements 1002 is carried out using the surface potential test section (surface potential system 
f measurement) of the element substrate 1001 two or more, electric discharge is detected, and the gestalt 5 of this 
peration explains the example which recorded those histories further using the spark recording section 6012 which is 
le feature of the gestalt 5 of this operation 

)141] (Composition of the electrode for surface potential measurement) Drawing 1 1 is the perspective diagram which 
it and lacked a part of image display section 6004 of the image display equipment of the gestalt 5 of this operation. In 
idition, in this drawing, in order to explain the electrode 7002 for surface potential measurement which is a part of 
ectric discharge detection section of the gestalt 5 of this operation, a face plate and a part of side attachment wall 
rame) are cut, and they are lacked and illustrated. Moreover, drawing 12 is the block diagram showing the 
imposition of the drive circuit of the image display equipment of the gestalt 5 of this operation. In addition, in these 
rawings, the same number shows the portion which is common in the composition of the gestalt 4 of the above- 
tentioned operation, and it omits the explanation. 

H42] In drawing 1 1 , 7002 is an electrode for surface potential measurement. 

H43] The electric discharge detection section of the gestalt 5 of this operation is equipped with the electrode 7002 for 
irface potential measurement, and the surface potential test section mentioned later. That is, with the gestalt 5 of this " 
peration, two or more electrodes 7002 for surface potential measurement are newly formed on the element substrate 
)01. Although the configuration of the electrode 7002 for these surface potential measurement could consider various 
•nns, with the gestalt 5 of this operation, two or more electrodes of the pattern shown in drawing 1 1 were prepared. 
* 144] On the element substrate 1001, the electrode 7002 for these surface potential measurement is arranged in the 
ate where it insulated electrically [ the line wiring 1003, the train wiring 1004, the cold cathode element 1002, etc. ], 
id is connected with the external circuit through the external terminals Dsl-Dsl4 of a vacuum housing. 
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0145] Having arranged two or more electrodes 7002 for surface potential measurement on the element substrate 1001 
lere aims at making easy to presume the cause by which the electric discharge has occurred by recording collectively 
he area information which the electric discharge has produced, when the monitor of the elevation of the surface 
)otential of the element substrate 1001 is carried out independently for some of every fields and electric discharge 
>ccurs on the substrate 1001. In this way, if presumption of the cause of electric discharge generating is attained, in 
>rder to make normal operation recover image display equipment, it will also become possible to give suitable recovery 
iction, for example. In addition, the electrode 7002 for these surface potential measurement can be simultaneously 
>roduced, in case conductivity can form with the same material as the line wiring 1003, the train wiring 1004, or an 
dement electrode and produces them on a substrate in quality of the material that what is necessary is just to be 
mough. In addition, with the gestalt 5 of this operation, it produced by the same process as an element electrode (1 102 
>f drawing 19 , 1103). 

0146] (Connection of the electrode 7002 for surface potential measurement, surface potential system of measurement, 
he spark recording section, etc.) Drawing 12 is a block diagram for explaining connection of the image display section 
i004 of the image display equipment of the gestalt 5 of this operation, the drivers 6002 and 6003 for driving it and the 
urface potential test section 6016, spark recording control-section 6008a, etc., and shows the same composition as the 
bove-mentioned with the same sign. 

0147] The cash-drawer terminals Dsl-Dsl4 of the electrode 7002 for surface potential measurement of the image 
lisplay section 6004 are connected to the surface potential test section 6016 with a respectively high (more than 13th 
>ower omega of 10) input impedance as shown in this drawing, and the monitor of the change of the potential is carried 
ait independently, respectively. If electric discharge occurs on a substrate 1001 now, the potential on the element 
ubstrate 1001 of the part will rise, and the potential of not only the part that the electric discharge generated especially 
ccording to phenomena, such as creeping discharge, but a member with the conductivity of the circumference of it will 
ise. For this reason, when electric discharge occurs around the electrode 7002 for surface potential measurement, the 
otential of the electrode 7002 for surface potential measurement rises. In this way, it is detectable that the electric 
ischarge occurred with the surface potential test section 6016 connected to the electrode 7002 for surface potential 
leasurement. 

3148] Spark recording section 6012a of the gestalt 5 of this operation is equipped with spark recording control-section 
008a and memory 6009 equipped with the almost same composition as above-mentioned drawing 10 . It differs in that 
le point that this spark recording control-section 6008a differed from the composition of the above-mentioned spark 
^cording control section 6008 inputted the potential generated for the external terminals Dsl-Dsl4 from each of the 
irface potential test section 6016, and amplified the voltage value in the differential-amplifier circuit 6102, and the 
mplified voltage value is changed into the digital signal by A/D converter 6103. In this way, change of the surface 
otential of each part of the electrode 7002 for surface potential measurement is supervised, when change of surface 
otential exceeds a predetermined size, it is judged as electric discharge, and the time (time by which electric discharge 
'as started, and ended time) which the electric discharge generated in memory 6009, the variation, and change of 
xrface potential of the surface potential memorize the number of the electrode beyond the predetermined value. 
)149] Furthermore, in case a serviceman performs the maintenance of this image display equipment, spark recording 
Dntrol-section 6008a is constituted so that the electric discharge information memorized by the memory 6009 can be . 
;ad. In this way, the information read from memory 6009 can be outputted to an external instrument through the 
Dnnector 60 1 1 for external instrument connection through an interface 6010. ^ 
)150] When the electric discharge occurs by using the electric discharge detection section and the spark recording 
action of such composition, it can leave as a history the information about a general part (field) which the time when 
ie electric discharge occurred, the scale (specifically variation of an anode current) of the electric discharge, and its 
.ectric discharge generated. 

)151] In addition, it is checking the very effective thing that invention-in-this-application persons can pinpoint the part 
hich electric discharge generated, when presuming the cause which has caused the electric discharge. If the cause of 
lis electric discharge can be presumed, it will also become possible to give recovery action appropriately after that, 
or example, when electric discharge has occurred at random in various area, it can check that unusual operation has 
xurred in the whole image display section, and, in such a case, it can be presumed whether the degree of vacuum 
side the vacuum housing which forms the image display section under a certain influence has deteriorated. 
H52] Although it was probable very small probability when much image display equipments which actually have 
ich the electric discharge detection section, the spark recording section, memory, etc. were produced and the picture 
as displayed, when the prolonged durability test was performed, there are some much image display equipments 
hich electric discharge generates, and the history of the electric discharge was recorded on memory 6009. 
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0153] When one of the image display equipment which the electric discharge mentioned above generated was taken 
for the example, according to the history information on the electric discharge recorded on memory 6009, it was 
nomentary rather rather than it was said [ INL / DC ]-like / the method of generating the electric discharge from the 
listory information on the electric discharge L Moreover, since it was random when the generating frequency 
)erformed a prolonged durability test and having increased after sufficiently long time's passed, and its generated part 
vere always the same not but, it was conjectured to be the cause of electric discharge that degradation of a degree of 
mcuum arose with the passage of time. 

0154] As it mentioned above as a cure to this in order to raise a degree of vacuum, getter material was heated 
idditionally, and the degree of vacuum was raised by the absorption of a getter film. Thereby, the state before 
oppressing generating of electric discharge and performing a prolonged durability test, and normal operation to which 
t does not change were checked during a period when the image display equipment mentioned above is fixed after that, 

0155] As mentioned above, in the image display equipment of the gestalt of this operation, it can check whether image 
lisplay equipment is operating normally by memorizing the history information to electric discharge. Moreover, the 
juess of the cause of electric discharge can be made easy about unusual operation by the electric discharge produced in 
'ery small probability. Furthermore, by the ability guessing the cause of electric discharge, when unusual operation 
)ccurs, in order to recover normal operation, it is very effective in that suitable measures can be taken. 
0156]'ln addition, although the electrode 7002 for surface potential measurement has been arranged to 14 outside the 
mage display area in a vacuum housing with the gestalt 5 of this operation as shown in drawing 1 1 , neither about the 
lumber nor especially the size of arrangement and an electrode, it is limited to this. Moreover, although it was desirable 
o have arranged in latus area as much as possible on the element substrate 1001 inside a vacuum housing as for the 
electrode 7002 for surface potential measurement in order to detect electric discharge of a latus field as much as 
possible, since it is lapping-with display area of picture manufacture top inconvenience, it has arranged on the outside 
>f a viewing area. . 
0157] Moreover, although it became possible to detect electric discharge with resolution with finer making [ many J 
be number of the electrode 7002 for surface potential measurement, the number of an electrode was determined on the 
balance of that the numbers, such as a surface potential measuring circuit linked to it, increase similarly, or saying [ in 
rfiat fine field electric discharge is actually detectable ]. 

0158] As explained above, according to the image display equipment of the gestalt 5 of this operation, the information 
or guessing what the factor which the electric discharge generates is can be offered to unusual operation called 
;enerating of electric discharge. 

0159] furthermore, unusual operation - **** - in order that the factor can guess whether it is a thing based on 
; enerating of electric discharge and may recover operation with normal image display equipment after that also in the 

ase 3 therejs an outstanding effect that th^^ormation for giving suitable adjustment can be given 

0160] [Gestalt 6 of operation] drawing 13 is a ** type view for explaining connection with the display panel and 
ircumference circuit in the image display equipment concerning the gestalt 6 of operation of this invention. 
0161] In drawing, although 101 is a display panel and this composition is the same as that of the composition of 
bove-mentioned drawing 31 , and abbreviation, points equipped with the high voltage electrode 103 for destructive 
.etection mentioned later, the element 102 for detection, its terminal, etc. differ. There are the modulating-signal 
enerating circuit 1 10 which impresses the modulating signal according to the video signal to each train wiring of the 
ine chosen according to the scanning signal generating circuit 109 for driving line wiring one by one as a drive circuit 
f this display panel 101 according to the inputted video signal from the outside and the video signal, and high-voltage- 
ower-supply 106 grade which inputs acceleration voltage Hv further. The scanning signal generating circuit 109 
hooses the line terminals Dxl-DxM of a display panel 101 one by one, and is impressing predetermined voltage, and 
ie modulating-signal generating circuit 1 10 is impressing the PDM signal according to the video signal to each of the 
rain terminals Dyl-DyN. 

3162] Furthermore, with the gestalt 6 of this operation, at least one cold cathode element 102 for destructive detection 
; formed in a different place from the image display field on the element substrate of a display panel 101. Moreover, 
bove the cold cathode element 102 for this destructive detection (face plate side), the high voltage electrode 103 for 
estructive detection is arranged, and it enables it to supplement with the electron emitted from the cold cathode 
lement 102 for this destructive detection. In addition, in order to prevent luminescence unrelated to the picture which 
bould be displayed on the high voltage electrode 103 for this destructive detection, it is desirable not to prepare the 
iuorescent substance which emits light by electronic collision. Moreover, the voltage {VaxR2/(Rl+R2)} which 
ressured partially the output Va of a high voltage power supply 106 by resistance 1 1 1 (resistance Rl) and resistance 
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12 (resistance R2) is impressed to the high voltage electrode 103 for this destructive detection through a terminal 121. 
0163] With the gestalt 6 of this operation, the supplement of the emission current is possible for the voltage impressed 
o the high voltage electrode 103 for destructive detection, and these resistance Rl and R2 is set up so that it may 
noreover become low voltage (about 80 [V]) as much as possible. Thus, the reason for making low voltage impressed 
o the high voltage electrode 103 for destructive detection is for abolishing the need of taking the measures against the 
ugh voltage-proof (isolation) against the high voltage electrode 103 for destructive detection to the ammeter 104 
connected in series, and reducing cost. 

0164] Such a destructive detection means (the cold cathode element 102 for destructive detection, high voltage 
Jectrode 103 grade for destructive detection) of an airtight container explains how to detect destruction of an airtight 
container below. 

0165] If power is now supplied to the image display equipment of the gestalt 6 of this operation from a non-illustrated 
uain power supply, the voltage pulse (voltage Vf) for causing electron emission will be impressed to the cold cathode 
lement 102 for destructive detection through a tenninal 120 from a pulse generator 107. In addition, you may make it 
his pulse generator 107 start operation with the signal from a control section 105 mentioned later. The emission current 
e from the cold cathode element 102 for destructive detection is measured with the ammeter 104 which could come, 
imultaneously was connected in series between the high voltage electrode 1 03 for destructive detection, and the high 
oltage power supply 106. Since the interior of the airtight container is exposed to atmospheric pressure when it carries 
ut also here and destruction of the airtight container of a display panel 101 has occurred, the electron emission from 
le cold cathode element 102 for destructive detection stops, and it will be in the state where the emission current Ie is 
ot detected. Therefore, even if it impresses the driver voltage pulse for causing electron emission to the cold cathode 
lement 102, when the emission current Ie is not detected, it can judge with the airtight container having broken. In 
ddition, such control is performed by the control section 105. That is, a control section 105 makes the airtight 
^ntainer of a display panel 101 stop supply of the high voltage from a high voltage power supply 106 as what a certain 
^normalities generated, when current is not detected by the ammeter 104 in the state where a pulse signal is impressed 
> the cold cathode element 102 from a pulse generator 107, and the high voltage Va is impressed to the high voltage 
.ectrode 103 from the high voltage power supply 106. Moreover, you may stop operation of a pulse generator 107 at 
lis time. 

)166] The flow chart shown in drawing 14 showed processing by such control section 105. By unusual detection and 
3 control method of the electron source of the gestalt 6 this operation, detection processing of destruction of an airtight 
mtainer as shown with the flow chart of this drawing 14 is always performed during the period when the main power 
ipply of image display equipment is switched on. 

»167] It is started by switching on the power supply of equipment, and the processing shown in- drawing 14 is Step SI 
rst, and measures the emission current Ie from the cold cathode element 102 for destructive detection based on the 
irrent value measured by the ammeter 104. Next, it progresses to Step S2, it investigates whether the current value 
as detected, when the emission current is not detected, it progresses to Step S3, and the drive of a high voltage power 
pply 106 is stopped. 

168] On the other hand, when the emission current is detected at Step S2, it progresses to step S4, and a main power 
pply is seen whether turned off or not. Although it returns to Step SI and the above-mentioned processing is 
^formed when that is not right, when turned off, processing is ended as it is. 

169] Thus, when the state where the emission current by destruction of an airtight container is not detected is 
;tected, supply of the driver voltage (the high voltage currently impressed to the high voltage electrode 108 is 
eluded) to the image display section is stopped by the control section 105. In addition, in Step S3, you may stop the 
ilse output by the pulse generator 107 further in this case. 

170] According to the control method. of the form 6 this operation explained above, risk produced when the airtight 
ntainer of an electron source breaks, such as a short circuit and an electric shock, can be eliminated. In addition, with 
3 form 6 of this operation, the voltage pulse Vf impressed to the cold cathode element 102 for destructive detection 
is made into the square wave of peak value 16.0 [v], the pulse period 1 [ms], and pulse width 0.1 [ms]. 
171] A concrete example is shown and the manufacturing method is explained to be <outline explanation of image 
;play equipment>, next the composition of the display panel 101 of the image display equipment concerning the 
stalt of operation of this invention. 

172] Drawing 15 is the perspective diagram of the display panel 101 concerning the gestalt 6 of this operation, in 
ier to show the internal structure, cuts a part of display panel 101, and lacks and shows it In addition, in this drawing 
, the same number shows the portion which is common in above-mentioned drawing 3 1 , and it omits those 
planation. 
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0175] In drawing, the terminal for 120 impressing a pulse voltage to the cold cathode element 102 for destructive 
letection from a pulse generator 107 ( drawing 13 ) and 121 are the terminals for impressing the high voltage to the 
ligh voltage electrode 103 for destructive detection. In addition, on the relation of illustration, the high voltage 
Jectrode 103 for ****** detection omits, and drawing 15 shows it. 

0174] If the multi-electron source used for the image display equipment of the gestalt of operation of this invention is 
in electron source which carried out simple matrix wiring of the cold cathode element, there will be no limit in the 
naterial, configuration, or process of a cold cathode element. It can follow, for example, cold cathode elements, such as 
i surface conduction type discharge element, and FE type or an MIM type, can be used. 

0175] Next, the structure of the multi-electron source which arranged the surface conduction type discharge element 
after-mentioned) on the substrate as a cold cathode element, and carried out simple matrix wiring is described. 
0176] What is shown in drawing 16 is the plan of the substrate 31 1 1 (1001) of a multi-electron source used for the 
lisplay panel of the gestalt of above-mentioned operation. 

0177] On a substrate 3 1 1 1, the same surface conduction type discharge element as what is shown by below-mentioned 
[rawing 19 (a) and (b) is arranged, and these elements are wired in the shape of a simple matrix by the line wiring 3113 
nd the train wiring 3114. And the insulating layer (un-illustrating) is formed in inter-electrode, and the electric 
nsulation is maintained at the portion which these line wiring 3113 and the train wiring 3114 intersect. 
0178] The cross section in alignment with B-B' of drawing 1 6 is shown in drawing 17 . 

0179] In addition, such a multi-electron source of structure was manufactured by supplying electric power to each 
dement through the line wiring 3 1 13 and the train wiring 3 1 14, and performing energization foaming processing (after- 
aentioned) and energization activation (after-mentioned), after forming the element electrode and the conductive thin 
ilm of the line wiring 31 13, the train wiring 31 14, an inter-electrode insulating layer (un-illustrating), and the surface 
onduction type discharge element 3 1 12 on a substrate 3111 beforehand. 

0180] In the gestalt of this operation, although considered as the composition which fixes the substrate 3 1 1 1 of a 
lulti-electron source to the rear plate 3 1 1 5 of an airtight container, when the substrate 3 1 1 1 of a multi-electron source 
5 what has sufficient intensity, you may use substrate 31 1 1 the very thing of a multi-electron source as a rear plate of 
n airtight container. 

3181] Moreover, the fluorescent screen 3 1 18 is formed in the undersurface of a face plate 3117. Since the display 
anel 101 of the form of this operation (1) is a electro chromatic display, the fluorescent substance of the red and green 
rtiich are used in the field of CRT, and blue ** in three primary colors is distinguished by different color by the 
ortion of a fluorescent screen 31 18 with. The fluorescent substance of each color is distinguished by different color 
rith in the shape of a stripe, as shown in drawing 18 (A), and the black conductor 1010 is formed between the stripes 
f these fluorescent substances. In order that the purpose which forms the black conductor 1010 may prevent reflection 
f outdoor daylight in order to make it a gap not arise in a foreground color, even if a gap of some is in the irradiation 
osition of an electron beam, and it may prevent the fall of display contrast, it is for preventing the charge up of the 
.uorescent screen by the electron beam etc. Although the graphite was used for the black conductor 1010 as a principal 
omponent, as long as it is suitable for the above-mentioned purpose, you may use material other than this. 
)182] Moreover, how to distinguish a fluorescent substance in three primary colors by different color with may be a 
elta-like array as not restricted to the array of the shape of a stripe shown in drawing 1 8 (A) and shown in drawing 18 
3), and the other array. In addition, when creating the display panel of monochrome, it is not necessary to necessarily 
sea black electrical conducting material that what is necessary is just to use a monochromatic fluorescent substance 
laterial for a fluorescent screen 3118. 

)183] Moreover, in the field of CRT, the well-known metal back 3 1 19 is formed in the field by the side of the rear 
late of a fluorescent screen 3 1 18. In order to make the purpose which formed this metal back 3 1 19 act as an electrode 
>r impressing electron beam acceleration voltage in order to carry out specular reflection of a part of light which a 
uorescent screen 3118 emits, to raise an optical utilization factor and to protect a fluorescent screen 3118 from the 
Dllision of an anion, it is for making it act as a track of the electron which excited the fluorescent screen 3118 etc. 
iter the metal back 3 1 1 9 formed the fluorescent screen 3 1 1 8 on the face plate 3 1 1 7, he did data smoothing of the 
uorescent-screen front face, and formed by the method of carrying out vacuum deposition of the aluminum on it. In 
idition, when the fluorescent substance material for low batteries is used for a fluorescent screen 3 1 1 8, the metal back 
119 does not use. 

)184] Moreover, although not used with the gestalt of this operation, you may prepare a transparent electrode made 
om ITO for the purpose of the conductive improvement in the object for impression of acceleration voltage, or a 
uorescent screen between a face plate 3117 and a fluorescent screen 3118. 

)185] Usually, the distance d of 12-16 [V] grade, and the metal back 3 1 19 and the cold cathode element 31 12 of the 
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ipphed voltage of 3 1 12 to the surface conduction type discharge element of the gestalt of this operation which is a cold 
cathode element is 0.1 [mm] to 8 [mm] grade, and 10 [kV] grades from the voltage 0.1 between the metal back 31 19 
ind the cold cathode element 3112 [kV]. 

0186] [Gestalt 7 of operation] drawing 33 is the perspective diagram of the display panel used for the gestalt of 
>peration of this invention, in order to show the internal structure, cuts some panels, and lacks and shows it. 
0187] In 1005, a rear plate and 1006 form the airtight container for a side attachment wall and 1007 being face plates, 
ind maintaining the interior of a display panel to a vacuum by 1005-1007 among drawing. Although it needed to seal in 
issembling this airtight container since the sufficient intensity and the sufficient airtightness for the joint of each part 
naterial were made to hold, frit glass was applied to the joint and sealing was attained by calcinating 10 minutes or 
nore at 400-500 degrees C in the atmosphere or nitrogen-gas-atmosphere mind, for example. About the method of . 
;xhausting this interior of an airtight container to a vacuum, it mentions later. 

0188] Although the substrate 1001 is being fixed to the rear plate 1005, on this substrate, NxM individual formation of 
he cold cathode element 1002 is carried out. N and M are two or more positive integers, and are suitably set up here 
iccording to the number of display pixels made into the purpose. For example, in the display aiming at the display^of a 
ugh definition television, it is desirable to set up N= 3000 and M= 1000 or more numbers. It was referred to as N- 
1072 and M= 1024 in the gestalt of this operation. Simple matrix wiring of the cold cathode element of these NxM 
ndividual is carried out by the line wiring 1003 of M, and the train wiring 1004 of N. The portion constituted by these 
1001-1 004 ] is called multi-electron source. 

0189] In the gestalt of this operation, although considered as the composition which fixes the substrate 1001 of a 
Qulti-electron source to the rear plate 1005 of an airtight container, when the substrate 1001 of a multi-electron source 
s what has sufficient intensity, you may use substrate 1001 the very thing of a multi-electron source as a rear plate of 
n airtight container. 

0190] Moreover, the fluorescent screen 1008 is formed in the inferior surface of tongue of a face plate 1007. bince the 
-estalt of this operation is a electrochromatic display, the fluorescent substance of the red and green which are used in 
be field of CRT, and blue ** in three primary colors is distinguished by different color by the portion of a fluorescent 
creen 1 008 with. The fluorescent substance of each color is distinguished by different color with in the shape of a 
tripe as shown in drawing 18 (A), and the black conductor 1010 is formed between the stripes of a fluorescent 
ubstance. In order that the purpose which forms this black conductor 1010 may prevent reflection of outdoor daylight 
i order to make it a gap not arise in a foreground color, even if a gap of some is in the irradiation position of an 
lectron beam, and it may prevent the fall of display contrast, it is for preventing the charge up of the fluorescent screen 
•y the electron beam etc. Although the graphite was used for the black conductor 1010 as a principal component, as 
3ng as it is suitable for the above-mentioned purpose, you may use material other than this. 

3191] Moreover, how to distinguish a fluorescent substance in three primary colors by different color with may be a 
elta-like array as not restricted to the array of the shape of a stripe shown in drawing 18 (A) and shown in drawing 18 
B) and the other array. In addition, when creating the display panel of monochrome, it is not necessary to necessarily 
se'a black electrical conducting material that what is necessary is just to use a monochromatic fluorescent substance 
laterial for a fluorescent screen 1008. 

3192] Moreover, in the field of CRT, the well-known metal back 1009 is formed in the field by the side of the rear 
late of a fluorescent screen 1008. In order to make the purpose which formed this metal back 1009 act as an electrode 
3r impressing the acceleration voltage of an electron beam in order to carry out specular reflection of a part of light 
mich a fluorescent screen 1008 emits, to raise an optical utilization factor and to protect a fluorescent screen 1008 
-om the collision of an anion, it is for making it act as a track of the electron which excited the fluorescent screen 1008 
tc. After the metal back 1009 formed the fluorescent screen 1008 on the face plate substrate 1007, he did data 
tnoothing of the fluorescent-screen front face, and formed by the method of carrying out vacuum deposition of the 
luminum on it. In addition, when the fluorescent substance material for low batteries is used, the metal back 1009 does 
ot use a fluorescent screen 1008. 

)193] In addition, with the gestalt of this operation, henceforth, it shall suppose that the thing of the voltage for 
npression of the acceleration voltage by the side of a face plate (high pressure) is called anode electrode, and they 
ball include the fluorescent substance, black conductor, and metal back. 

)194] Moreover, although not used with the gestalt of this operation, you may prepare a transparent electrode made 
•om ITO for the purpose of the conductive improvement in the object for impression of acceleration voltage, or a 
uorescent screen between the face plate substrate 1007 and a fluorescent screen 1008 as an auxiliary anode electrode. 
)195] Moreover, it is the terminal for electrical connection of the airtight structure prepared Dxl -DxM, and m order 
lat it might reach Dyl-DyN and Hv might connect this display panel and a non-illustrated electrical circuit 
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slectrically. Dxl-DxM are connected as electrically [ the line wiring 1003 of a multi-electron source, and Dyl-DyN / 
he train wiring 1004 of a multi-electron source, and Hv ] as the metal back 1009 of a face plate. 
0196] Moreover, in order to exhaust this interior of an airtight container to a vacuum, after assembling an airtight 
container non-illustrated an exhaust pipe and a vacuum pump are connected and the inside of this airtight container is 
exhausted to the degree of vacuum about [ often ] the 7th power [torr] of minus. Then, although the exhaust pipe is 
Josed in order to maintain the degree of vacuum in an airtight container, a getter film (un-illustrating) is formed in the 
>osition in an airtight container just before closure or after closure. This getter film is a film which heated the getter 
naterial which makes Ba a principal component with a heater or high-frequency heating, earned out vacuum 
;vaporationo, and formed it, and the inside of an airtight container is maintained by the degree of vacuum of the 5th 
>ower of minus of 1x10, and the 7th power of minus of ** 1x10 [torr] by the absorption of this getter film. 
0197] In the above, the substrate composition and the process of a display panel concerning the gestalt of this 
>peration were explained. . . . " 

0198] (Drive circuit for driving a multi-electron source) The method of presentation m the drive circuit of the gestalt 7 
»f this operation is hereafter explained in detail using a drawing. Henceforth, since a scanning method is made into line 
equential scanning and gradation is attached to a display image, by controlling the electron emission period within 1 
iorizontal-scanning time (1H) by time width of face of a modulating signal, the luminescence total amount of a 
luorescent substance is controlled and it is based on carrying out gradation expression. 

0199] Drawing 35 is drawing showing the composition and those connection of the electrical circuit of the image 
lisplay equipment concerning the gestalt of this operation. , • • i 

0200] In this drawing, 3521 is a circuit for creating a horizontal synchronizing signal, a vertical synchronizing signal, 
digital video signal, etc. from video signals, such as NTSC. In this, an image intermediate frequency circuit, an image 
ietector circuit, a synchronizing separator circuit, a low pass filter, an A/D-conversion circuit, a timing-control circuit, 

tc. are included. t * i_- *: Kr j • 

0201] 3522 is the image display section of the image display equipment of the gestalt of this operation. iSli is a 
canning signal side driver for driving line wiring of the image display section 3522, and is a circuit which outputs a 
canning signal which states the back by the timing chart based on the horizontal synchronizing signal separated / 
reated in the signal separation circuit 3521. 3524 is a modulating-signal side driver for driving tram wiring of the 
mage display section 3522, and is a circuit which outputs the modulating signal which states the back by the timing 
hart from the horizontal synchronizing signal separated / created in the signal separation circuit 3521, a vertical 
ynchronizing signal, a digital video signal, etc. . 
D202] In case the image display section 3522 of the image display equipment concerning the form of this operation is 
riven an example of the timing chart of the voltage impressed to the outgoing line of line winng (namely, wiring of 
le side which supplies a scanning signal), and train wiring (namely, wiring of the side which supplies a modulating 
i<mal) is similarly expressed as drawing 8 . The timing chart of this drawing is drawing showing the voltage which is 
npressing the tine I with the aforementioned image display equipment, (1+1), and (1+2) to I when driving one by one, 
[+1) and line wiring of a line (1+2), and the voltage currently impressed to the train wiring J which is a modulatmg- 
igna'l side, (J+l), and train wiring of a train (J+2). (A line wiring number and N of KKM -2, KKN -2, and M are 
•ain wiring numbers inevitably.) . . 

)203] In this drawing, the line of the Ith line is displayed in 1 horizontal scanning period K, the hue ot eye a lme is 
isplayed in a period (K+) (1+1), and the line of eye a line is displayed in the period (K+2) (1+2). 
)204] The line wiring which is a scan side at the time of carrying out line sequential scanning is chosen as every 1 
orizontal scanning period (henceforth referred to as 1H) in order, and the scanning signal with the pulse width 
quivalent to 1H of peak value-Vf / 2 (Vf being driver voltage here about Vf= 2 Vth) is impressed to lme wiring of the 
sleeted line in order. After the scan was performed about all line wiring, it is repeated m an order from the first lme. 
loreoVer, the modulating signal which has the peak value of period Vf / 2 corresponding to the video signal displayed 
n the line chosen as train wiring synchronizing with the scanning signal impressed to line winng is impressed to all 
ain wiring This modulating' signal starts synchronizing with falling of a scanning signal, and after only the time 
Drresponding to the video signal maintains the state of peak value Vf / 2, it falls. (A period after a modulating signal 
arts henceforth until it falls to a degree is only called pulse width of a modulating signal.) Although it corresponds to 
ach brightness when decomposing into three colors of R, G, and B of the video signal displayed on the selected lme, 
le pulse width of this modulating signal is not simple proportionality in order to apply amendments [ in fact ] various 
i order to display a high-definition picture. Thus, by impressing voltage, driver voltage Vf is impressed to the cold 
ithode element of the selected line only for the pulse width of a modulating signal. 

)205] Here, since the discharge cunent le of a cold cathode element has the clear threshold property which was 
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nentioned above to Vf consequently, the picture corresponding to the desired video signal is displayed on the selected 
ine. Furthermore, by sc annin g to line sequential, all the cold cathode elements in the image display section 3d22 are 
covered, and the display of a picture is performed. 

0206] With the form of this operation, the monitor of the surface potential of the element substrate which arranges the 
iold cathode element is carried out using the surface potential test section (surface potential system of measurement) of 
in element substrate two or more, electric discharge is detected, and the failsafe of display (it is henceforth called a 
lisplay panel) is performed at the time of electric discharge generating. Moreover, the history of the potential oi a 
Mirface potential electrode is recorded on memory, and the solution of the failsafe over electric discharge is determined. 

0207] Next, explanation of the electrode for surface potential measurement is given in the composition in this display 

0208] Drawing 34 is the perspective diagram which cut and lacked a part of display panel of the form 7 of this 
raeration. In addition, in drawing, in order to explain the surface potential measuring electrode which is a part of 
Oectric discharge detection section of the form of this operation, a part of face plate and side attachment wall (frame) 
ire omitted and illustrated. . .. aim a 

0209] For a cold cathode element and 3413, as for train wiring and 3415, in drawing 34 , line wiring and 3414 are 

341 1 / an element substrate and 3412 / a rear plate and 3416 ] side attachment walls (frame). Moreover, 3417 is a 
.urface potential measuring electrode and 3418 is guard electrodes which guard the circumference of a surface potential 
neasuring electrode. With the form 7 of this operation, two or more surface potential measuring electrodes 3417 have 
>een arranged around the element substrate 341 1, and it considered as the rectangle-like electrode configuration as an 
•lectrode configuration. Moreover, by covering the surroundings of the surface potential measuring electrode 3417 by 
Tiard electrodes 3418, it becomes possible to avoid the influence of the potential to the display in a display panel, and 
o measure the potential value of a surface potential electrode with a sufficient precision. In addition, except a rectangle 
s sufficient as the configuration of the surface potential measuring electrode 3417, and.a configuration will not be 
sked if a potential value is measurable. Moreover, although the above-mentioned number of electrodes does not carry 
.ut especially limitation, either, with the form 7 of this operation, it is arranging more than one around m a display 
.anel, and a surface potential state is divided into the field in a display panel, a monitor can be carried out 
udep'endently, and it becomes possible to specify electric discharge in which portion occurred. 
02101 It insulates in the shape of an element substrate electrically [ the line wiring 3413, the train wiring 3414, me 
old cathode element 3412, etc. ], and the surface potential measuring electrode 3417 is arranged, and is pulled out 
arough outgoing lines Ds 1 -Ds 14 in the exterior of a vacuum housing. Furthermore, since the surface potential 
neasuring electrode 3417 uses the same material as the electrode material of line wiring and tram wiring, it can also 
reduce the surface potential measuring electrode 3417 simultaneously at the time of production of wiring etc. It is 
atisfactory, especially even if a wiring material is not homogeneous, since these should just have conductivity in 
uality of the material. t .. , . . ,. 

021 1] Next the circuitry for realizing a failsafe function using drawing 35 is described. 3525 is a potential test section 
or outputting a potential signal from ejection wiring of the surface potential electrode 3417, as mentioned above. The 
urface potential electrode 34 1 7 and the potential test section 3 525 constitute a potential measurement means here. 
Text the amount of [ which memorizes a potential output in memory etc. ] spark recording is, and it consists of a spark 
-cordin- control section 3529 and memory 3520. Furthermore, the surface potential detecting element which detects 
ae value°of surface potential consists of the comparators 3521 1 and detecting elements 35212 which carry out the party 
ate of the potential value. After a measuring instrument with a very high input impedance receives a potential signal 
rom a surface measuring electrode, the potential output of the output from the surface potential test section 3525 is 
arried out applying suitable gain. And those signals are inputted as an analog value. In this case, a surface potential 
•utput is good with the composition which may be outputted as digital value and considered to be the optimal on 
ircuitry here, the spark recording section which the surface potential detecting element containing a comparator 
521 1 and a detecting element 35212 constitutes an electric discharge detection means, and contains the spark 
scording control section 3529 and memory 35210 is unusual -counting --a means is constituted 
3212] Next there is a failsafe control section as control which performs a failsafe, and the judgment cncuit 35214 and 
ie processing control section 35213 are included. The processing control section 35213 outputs the signal for actually 
erforming a failsafe, and they are inputted into the warning output means 35216 for outputting warning information to 

user (operator) etc Vf for being impressed by the matrix element in a display panel and the control sections 3526, 
527, and 3528 of Va power supply, and the drive circuit power supply section 35215 that is controlling the supply 
oltage of a display circuit system, 
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0213] The warning output meanses 35126 are the control means for displaying the optimal information to the output 
section 35217 which consists of a display indicator, a loudspeaker, etc., and perform the drive of a loudspeaker 3563 or 
he indicator section 3562 according to a control signal. Next, the +Vf control section 3526, the -Vf control section 
5527, and the Va control section 3528 are control sections for controlling the applied voltage to an element according 
:o the signal from the processing control section 35213. Therefore, it has the function to perform the cut of the supply 
/oltage of Vf and Va and to make a change of a voltage value with the signal from the processing control section 
55213. When this restricts impression of the anode voltage by the side of supply of the element voltage which lets the 
nodulating-signal side driver 3524 and the scanning signal side driver 3523 pass, and the face plate of a display panel, 
in element becomes below operating point voltage and becomes possible [ suppressing element current If and the 
;mission current Ie ]. 

0214] Since the drive power supply section 3525 is controlling supply voltage of the drive circuit system of the 
nodulating-signal side driver 3524 and the scanning signal side driver 3523 other than the current supply to the whole 
lisplay circuit system (mainly digital one, an analog circuit system), it can restrict supply of the supply voltage of a 
lisplay circuit system by control from the processing control section 35213, and the pulse by line sequential scanning 
;urrently performed with the form of this operation can stop [ power supply section ] a section modulation drive. 
0215] Next, in the form 7 of this operation, the concrete control method of each control section for making the failsafe 
n the time of electric discharge realize is described. 

0216] The spark recording control section 3529 is performing control for memorizing the potential signal outputted 
rom the surface potential test section 3525 in memory 35210. A/D conversion of the potential output of Dsl-Dsl4 
vhich were inputted as an analog signal is specifically carried out to predetermined timing, and it writes in memory 
55210. As information written in this memory 35210, the amount of surface potentials corresponding to the location of 
)sl-Dsl4 and the measured time data (time) are written in. Therefore, memory 35210 may be the memory composition 
vhich divided for example, the amount of surface potentials respectively for every position, and may be written m 
©responding to the time which measured further. When reading the amount of potentials from the judgment cncuit 
■5214, or when accessing memory information from the exterior, as for these memory composition, what is considered 
s the composition for which it is most suitable as information is desirable. 

0217] You may perform the writing to A/D conversion and memory 35210 using the internal signal which the method 
.f performing A/D conversion using an external input signal based on the signal from a detecting element 35212 as 
iming which writes electric discharge information in memory 35210 is sufficient as, or it has in the interior. With the 
brm of this operation, it had the method equipped with both function. 

0218] Next, in the comparator 3521 1 of a surface potential detecting element, it compared to the threshold Vth which 
tad the analog potential signal from the surface potential test section 3525 set up, changed into the logic-signal (for 
xample, TTL level) to the potential of more than Threshold Vth or the following, and has inputted into the detecting 
lement 35212. It is also possible for a setup of Vth of a comparator 3521 1 to enable a setup from the outside, and to 
any out adjustable according to the state of a display panel. Moreover, the buffer amplifier for inputting the absolute 
alue of the amount of surface potentials into the direct detection section 35212 is sufficient as a comparator 3521 1. 
0219] The detecting element 35212 has a means to perform detection when discharging, after detection of whether the 
lectrode of the position of two or more surface potential electrode 3417 throats is over Vth based on the signal from a 
omparator 3521 1 and the signal more than Vth are detected. Those signal timing is explained by drawing 36 . 
3220] At drawing 36 , arbitrary change of the state of the output potential a of the surface potential electrode 3417 
mich discharged is shown to change of time, and SI and S2 show the signal timing for detecting a comparator signal 
men a surface potential output exceeds to Vth further set up with the comparator 3521 1, and electric discharge. 
3221] It turns out that there is an inclination for the potential on the matrix in a display panel to rise with tune, as a 
ign which electric discharge generates within a display panel. Although [ these ] it is one factor that a charge is 
ccumulated on an element or the electrode of element wiring with degradation of the atmosphere state m a display 
anel, it is influenced also according to the drive conditions of a display panel. 

3222] By the above factors, like potential a, when a surface potential output exceeds Setup Vth, a comparator signal 
hanges to L->H. At the time of this change, by Tl, a latch circuit is prepared for example, within a detecting element 
5212, and a comparator signal is inputted as a latch clock. A latch circuit outputs the latch enable signal which 
ecomes SI with this inputted comparator signal. Next, when electric discharge occurs near the surface potential 
lectrode which exceeded Vth in time T4, by electric discharge, the pressure of the potential of the surface potential 
lectrode 3417 is lowered in an instant, and it becomes below Vth. Thereby, a comparator signal changes to H->L. 
3223] When maintained by the latch enable signal SI, electric discharge detection judges the signal at the time of a . 
omparator signal changing to H->L as electric discharge, in order to detect the above-mentioned phenomenon in 
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:ircliit. In addition, since RATCHHNEBURU ****** SI is not outputted and it is still a disabling state in the state of 
he potential in the time of un-discharging [ of drawing 36 ] when surface potential is below Vth that is, even if a signal 
52 has change, it is not regarded as electric discharge. 

0224] Therefore, in detection of electric discharge generating, since the potential of the surface potential electrode 
5417 near the electric discharge generating is surely over Vth, the guess is to some extent also attained. Furthermore, 
vhen inputting and detecting the absolute value of surface potential as an option, after changing the amount of surface 
>otentials into a digital value using operation processors, such as A/D conversion and CPU, you may carry out electric 
iischarge detection in data processing. 

0225] As mentioned above, in the surface potential detecting element, to the output value from two or more surface 
>otential electrodes, electric discharge detection is performed based on the comparator signal, and the. detecting 
dement 35212 is outputtmg the detection signal in the time of electric discharge to the judgment circuit 35214 in the 
ipark recording control section 3529 and a failsafe control section. 

0226] Next, in failsafe control, in order to realize the failsafe of a display panel, it has the judgment circuit 35214 and 
he processing control 35213 which receive the signal from a detecting element 35212 and memory 35210. In this 
udgment circuit 35214, a judgment how the failsafe over a display panel is performed based on the information on the 
nemory 35210 in the electric discharge detection signal inputted from the detecting element 35212 or a panel is made, 
rhe sequence which performs a failsafe is classified into the three modes according to the form of this operation, and 
his is performed according to the sequencer in the judgment circuit 35214. Here, the judgment circuit 35214 is 
equivalent to a sequence judging means, and the judgment circuit 35214 and the processing control 35213 constitute 
»rotection control means. 

0227] Drawing 37 is a flow chart which shows the failsafe sequence used with the form of this operation. 
0228] In Step SI 01, it recognizes first that the inside of a display panel is an abnormal condition with the signal from a 
letecting element 35212 and memory 35210. Next, at Step S102, it judges what failsafe sequence is most suitable from 
he abnormal condition. 

0229] Processing level is classified into the three modes (MODE) according to the form 7 of this operation, and the 
equence according to the abnormal condition is performed with it. First, in MODE1, only the information with an 
larm display or voice is performed to a user (operator). Moreover, MODE2 controls the power supply of a drive 
lectrical power system, after performing the above-mentioned information. Furthermore, in MODE3, information is 
xcluded and all the direct-drive systems are turned OFF. MODE 1 and 2 has the comparatively low level of an 
bnormal condition in the sequence to MODE 1-3, and to making an automatic reset possible again within a display 
anel, it is determined by the degree of unusualness in a display panel which sequence is performed in fact, and it is [ it 
> judged that an abnormal condition is high and ] made to perform a return with automatic in MODE3. 
3230] Next, the flow according to the set-up sequence is explained. First, at Step S103, when selection of a processing 
equence is performed, for example, MODE3 is performed, in MODE 1 and 2, it moves to Step SI 09 at Step S104. 
aid at Step S104, the judgment of an alarm display is performed as a sequence of MODE 1 and 2. 
3231] In Step S105, as it corresponds to the level of an abnormal condition and was shown in drawing 38 , it displays 
n the indicator 3562 for messages of the front face of image display equipment 3861, or the contents of an alarm 
isplay may form the loudspeaker 3563 of a voice output, and may generate a message. For example, when electric 
ischarge is not detected in MODE1 but the state of potential is also stable, it may judge that emergency is required 
;om the indicator 3562 for messages, or a loudspeaker 3563 when the maintenance of periodical display is urged and 
lectric discharge occurs like MODE2, and you may tell to an operator that the power supply of TV is turned OFF. 
[ere, the indicator 3562 for messages and the loudspeaker 3563 constitute the means of communication of information, 
fext, at Step SI 06, the judgment of whether to perform MODE2 is performed, arid in being MODE1, it carries out a 
ulsafe end. 

)232] In MODE2, drive power control directions of Step S107 are performed. Distinction of which system of the 
ower control performed at Step S 108 to control by this control lead is performed, for example, let power control of Va 
ad Vf be an object As mentioned above, when the driver voltage of the cold cathode element in a display panel itself 
:• turned off, and when these control or operation also turn off the supply voltage section of a display circuit system, 
Ley separate. If the cause by electric discharge is caused when fault occurs according to the thermal factor for 
sample, in a circuit system, it is necessary to turn off both display circuit system and element driver voltage, and if it 
judged that a cause is in the element in a display panel itself when a circuit system is conversely normal, only 
;ement driver voltage will be turned OFF. Distinction becomes possible because these judgment performs the monitor 
f whether the processing control section 35213 is in an overcurrent state when electric discharge generates the output 
jrrent value of the drive circuit power supply section 35215. 
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[0233] Moreover, although it progresses to Step S109 from Step S103 and the power of the whole drive system is 
turned off when MODE3 is chosen, in the control system at that time, each of the power supply section 35215 of a 
drive circuit system and the output-control sections 3526, 3527, and 3528 of Vf and Va is turned off unconditionally. 
[0234] As mentioned above, with the form 7 of this operation, suppression of electric discharge by the case where the 
detection and electric discharge in the time of electric discharge take place, and the failsafe to a display panel are 
realized by each above-mentioned control section, and the detection means shown by drawing 36 in detection of 
electric discharge is used. Moreover, when generating of electric discharge covers plurality, or when generating 
continuously and breakage of the display panel itself etc. arises by still more nearly external operation as judgment 
processing of the MODE division as a sequence of a failsafe, the degree of vacuum in the display panel (atmosphere 
and pressure) is judged to be very bad, and MODE3 is performed. The frequency of the number of times of electric 
discharge is very low, to it, when there is little influence on the display panel itself, MODE2 is set up, and even if it is 
in the state where the potential state of the surface potential electrode 3417 exceeds below Vth and Vth further, 
MODE1 is set up, when electric discharge is not generated but potential is stable. 

"0235] The [form 8 of operation], next the form 8 of operation of this invention are explained. With the form 8 of this 
Dperation, using the surface potential test section (surface potential system of measurement) of an element substrate 
wo or more, based on the information from the memory which is recording the history of the surface potential of the 
element substrate which arranges the cold cathode element, a time change of the potential of a surface potential 
electrode is measured, and the guess of electric discharge generating and information to a user are performed according 
:o the amount of displacement. Moreover, mode setting of a failsafe is also performed and, simultaneously with this, 
hie panel to electric discharge is protected. 

0236] With the form 8 of this operation, since it is the same as the composition of drawing 34 explamed with the form 
7 of operation, drawing 35 , and drawing 8 , detailed explanation is omitted. Potential change of the surface potential 
ilectrode 3417 is shown in drawing 36 . The surface potential test section 3525 is written in the potential of each 
jlectrode section inside a display panel by memory 35210 by through and the spark recording section control 3529. 
\bout the method to this memory 35210 to write in, it is the same as that of the form 7 of operation. If change of the 
irbitrary amounts of potentials shown in drawing 36 is taken for an example, as for the potential a which causes electric 
lischarge, the increase in change of the amount of potentials will be gradually seen with time. Conversely, in the 
jotential b on the electrode to which electric discharge does not take place, there is almost no change of potential and it 
s stable. 

0237] Therefore, in order to perform the guess to the electric discharge in a display panel, two or more amounts ot 
lurface potentials which accessed memory 35210 from the judgment circuit 35214 in drawing 35 , and were written in 
n memory are read (with the form 8 of this operation, in order to make it intelligible, the potentials a and b on two 
electrodes are taken for an example). Here, the judgment circuit 35214 and memory 35210 constitute a potential rate- 
>f-change calculation means. 

0238] For example, in drawing 36 , the amount of potentials of the potentials a and b in time Tl is equivalent to Vtl 
ind Vtl 1 . next - predetermined -- time - having passed -- after - time - T -- two -- it can set -- potential -- an amount 

- Vt ~ two - Vt - two - ' - potential -- an amount - reading - the same - time - T - three - it can set - potential — 
in amount - Vt - three - Vt -- three - ' -- potential - an amount -- reading . and -- these -- ************ - potential 

- an amount -- change - delta - T -- one - delta -- T -- two -- it can set -- potential -- an amount -- change delta -- V 

- one -- delta -- V - one ~ ' - delta -- V - two -- delta - V -- two - ' -- calculation - carrying out . By the method of 
ibnormalities, change of the amount of potentials in a certain predetermined time can be known above. Therefore, the 
tmount change delta VI and delta V2 of potentials of potential a to which electric discharge takes place by drawing 36 
s understood are [ of the potential b at the time of un-discharging / amount of potentials deltaVl]', and are respectively 
arger than delta V2'. 

0239] In the judgment circuit 35214, change of the amount of potentials judges whether it becomes the factor winch 
generates electric discharge by comparing the amount change of potentials by which calculation was carried out 
'above-mentioned ] with the set point set up beforehand. Here, an electric discharge prediction means consists of 
>otential rate-of- change calculation meanses which consist of the potential measurement means, the judgment circuit 
;5214, and memory 35210 which consist of a surface potential electrode 3417 and potential measurement 3525. This 
et point should standardize the inclination of the change of potential to time, and is compared based on the value. 
0240] Like [ if it sees in the example of drawing 36 / the inclination of change of the potential of delta VI and delta 
12 has the large variation to the set point, and / at the time of judging that the inclination of deltaVl' and change of the 
.otential of delta V2' is small to the set point ] Even if change of the amount of surface potentials within a display panel 
[iffers respectively and compares with the set point, when the judgment differs, priority is given to the management of 
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i failsafe to change of the potential of delta VI and delta V2 in order to perform the failsafe over electric discharge. 
0241] Access to memory 35210 from the specific circuit 35214 may read regularly the amount of potentials of the 
surface potential electrode which has more than one, in order to grasp the state in a display panel, and you may access it 
f needed. 

0242] Furthermore, there is a method using the absolute value of surface potential as an option from the surface 
potential test section 3525. In this case, reading from memory 35210 is not performed but is realized by the comparator 
5521 1 of a surface potential detecting element, and the detecting element 35212. In order to input an absolute value, a 
;omparator 3521 1 is used as a buffer amplifier, and in a detecting element 35212, in order to guess electric discharge, 
ifter performing a time change and its comparison of the amount of potentials, delta VI and delta V2 which are 
mtlying observation are outputted to the judgment circuit 35214. The calculation method of a time change of the 
tmount of potentials is the same as the method mentioned above, and is good, and it is supposed that it is possible by 
)erforming the processing facility currently performed in the judgment circuit 35214 by the detecting element 35212. 
Vs the form 7 of the above-mentioned operation also described as an internal configuration of a detecting element 
15214, you may carry out using operation processors, such as an A/D-conversion circuit and CPU. In this case, a 
>otential rate-of-change calculation means consists of a comparator 3521 1 and a detecting element 35212, and an 
electric discharge prediction means consists of this potential rate-of-change calculation means and a judgment circuit 
15214. 

0243] Next, the failsafe sequence used for drawing 39 with the form 8 of this operation is shown. 
0244] As correspondence to this failsafe, to change of delta VI and delta V2 of the above-mentioned potential a, it 
udges that change of the potential may cause near future electric discharge first (Step Sill), and information of being 
a a trouble state is performed [ in the judgment circuit 35214 ] through the processing control section 35213 and the 
yarning means 35216 to a user (operator) (Step SI 13). Here, the processing control section 35213 and the judgment 
ircuit 35214 constitute protection control means. 

0245] About the contents to tell, it is suitably matched like the form 7 of the above-mentioned operation according to 
lie state (Step SI 12), for example, if it says in the above-mentioned example, the display of the message of turning off 
tie electric power switch of television or the voice from a loudspeaker will be outputted. 

0246] Next, the judgment circuit 35214 performs a MODE setup to a failsafe in preparation for the electric discharge 
a a display panel (Step SI 14). In the above [ this MODE setup ], since the establishment in which electric discharge 
.ccurs is high, either MODE2 or MODE3 is set up. And about a failsafe when electric discharge actually occurs, it is 
.etected like the form 7 of operation by the comparator 3521 1 and detecting element 35212 in a surface potential 
.etecting element, and a failsafe is performed in a detection signal being inputted into the judgment circuit 35214. In 
ois case, since it has already performed at Step SI 13, information of Step SI 05 of the failsafe sequence of the form 7 
f operation shown in drawing 37 is omitted. 

0247] Next, like the potential b of drawing 36 , like deltaV2', deltaVl' and when the value of the surface potential 
lectrode 3417 in a display panel is very stable, the establishment which electric discharge generates from the variation 
•eing below the set point is judged to be a low, and sets MODE of the failsafe set up to 1 (Step S 1 19). In this case, 
lformation to a user is performed according to the usual failsafe sequence (Steps S 120 and S 121). 
3248] It is in telling a user about the abnormal condition of a display panel beforehand as a different point from the 
Drm 7 of the above-mentioned operation, before electric discharge occurs, and the point which chooses MODE of a 
lilsafe with the form 8 of this operation. As a guess to the above-mentioned electric discharge, as setting criteria of the 
lilsafe of MODE2 or MODE3 The case where change of the amount of potentials of the surface potential electrode 
417 covers two or more electrodes, and exceeds the set point of variation, When a rapid change of the amount of 
otentials is shown, MODE3 is set up, when there are few electrodes which show the potential which exceeds after that 
) the set point, it is judged that there is also little influence on into a display panel, and MODE2 is chosen. Since the 
rocessing (Steps SI 16, SI 17, and SI 18) after these [ MODE2 and MODE3 ] were chosen is the same as that of the 
Drm 7 of the above-mentioned operation, explanation is omitted. 

3249] Moreover, about information to a user, you may output to the indicator 3562 and loudspeaker 3563 which were 
repared in the front face on a display as shown in drawing 38 like the form 7 of operation. 

3250] As mentioned above, with the form 8 of this operation, it has realized guessing the state in a display panel and 
erforming a failsafe by detecting the inclination of a time change of the potential of the surface potential electrode 
'hich has more than one. 

3251] Moreover, with the form 8 of this operation, although generating of electric discharge is guessed from the 
ariation of surface potential, if a comparator 3521 1 and the absolute value of the surface potential measured detecting- 
lemeht 35212 are similarly compared with the set point and measured value exceeds the set point, a signal is outputted 
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to the judgment circuit 35214 from detection 35212, and the judgment circuit 35214 can predict generating of electric 
discharge. In this case, a comparison means consists of a comparator 3521 1 and a detecting element 35212, and an 
slectric discharge prediction means consists of this comparison means and a judgment circuit 35214. 
r 0252] You may tell an abnormal condition by using the other method, although the method with which the forms 7 
and 8 of these operations display a message on a user about an indicator 3562 was adopted, for example, performing 
lighting of a lamp or Light Emitting Diode. Moreover, what is necessary is for beep sound etc. to be sufficient and just 
:o be able to recognize to a user that it is an abnormal condition also in the output from a loudspeaker 3563, in addition 



:o a voice. 

"0253] Furthermore, although the surface potential measuring electrode 3417 has been arranged on me outside ot tne 
slement area in a display panel, it may increase [ not adhering to the number arrangement position and an electrode 
configuration, and detecting electric discharge exactly, and ] the number of electrodes. Moreover, you may arrange near 
he element as much as possible also about arrangement. 

0254] According to the image display equipment of the gestalt of this operation mentioned above, it becomes possible 
:o perform the failsafe over display by predicting beforehand that it is in the state where generating or electric discharge 
>f electric discharge tends to occur. Furthermore, it also becomes possible to guess the atmosphere state in display by 
laving a means to detect the generated electric discharge and to record the history of the time of electric discharge 
venerating. 

0255] Moreover, the above-mentioned means is used and they are the abnormalities (it realized performing a state 
yarning output (a display or voice).) to a user (operator). 

0256] Thereby, protection to a panel or a user can be performed and the reliable outstanding display can be offered 
substantially. 

0257] The <manufacmre method of a multi-electron source>, next the manufacture method of a multi-electron source 
lsed for the display panel of the gestalt of this operation mentioned above are explained. If two or more electron 
;mission is used, the thing of various composition can be used for the multi-electron source used for the image display 
jquipment of the gestalt of this operation. Especially the electron source that carried out simple matrix wiring of the 
>old cathode element is suitable. There is no limit in the material, configuration, or process of a cold cathode element, 
t can follow, for example, cold cathode elements, such as a surface conduction type discharge element, and FE type or 

in MEM type, can be used. „ A t 

0258] However, especially under the situation that display large a surface screen and cheap moreover is called tor, a 
iurface conduction type discharge element is desirable also in these cold cathode elements. That is, although a very 
ughly precise manufacturing technology is needed in FE type in order that the relative position and configuration of an 
imitter cone and a gate electrode may influence the electron emission characteristic greatly, this becomes a 
lisadvantageous factor for attaining ******_ izing and reduction of a manufacturing cost. Moreover, although it is 
noreover necessary to make thin the thin film of an insulating layer and an upper electrode, and to make it uniform m 
in MEM type, it becomes a disadvantageous factor for this also attaining large-area-izing and reduction of a 
nanufacturing cost. The point and a surface conduction type discharge element have eye a simple hatchet, large-area- 
zing, and reduction of a manufacturing cost comparatively easy for the manufacture method. Moreover, lnvention-m- 
his-°application persons have found out that what formed the electron emission section or its periphery from the particle 
ilm divides, and it excels in the electron emission characteristic, and can moreover manufacture easily also m a surface 
:oriduction type discharge element. Therefore, in order to use for the multi-electron source of the image display 
: quipment of a big screen by high brightness, it can be said that it is the most suitable. Then, in the display panel 101 of 
he gestalt of this operation, the surface conduction type discharge element which formed the electron emission section 
»r its periphery from the particle film was used. Composition and manufacture fundamental about a suitable surface 
induction type discharge element below are explained. , 
0259] (The suitable element composition and the process of a surface conduction type discharge element) Two kinds, 
. flat-surface type and a vertical type, are raised to the typical composition of the surface conduction type discharge 
Jement which forms the electron emission section or its periphery from a particle film. • 
0260] (Flat-surface type surface conduction type discharge element) Flat-surface type the element composition and the 
irocess of a surface conduction type discharge element are explained first. 

0261] It is the plan (a) and cross section (b) for explaining the composition of a flat-surface type surface conduction 
ype discharge element which are shown in drawing 19 . 

0262] The electron emission section in which formed an element electrode and 1 104 in by the conductive thin film, 
nd the inside of drawing and 101 1 formed 1 105 for a substrate, and 1 102 and 1 103 by energization foaming 
processing, and 1 1 13 are the thin films formed by energization activation. As this substrate 1011, various glass 
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substrates including quartz glass or blue sheet glass, various ceramics substrates including an alumina or the substrate* 
svhich carried out the laminating of the insulating layer made from Si02 on various above-mentioned substrates, etc. 
:an be used, for example. 

0263] Moreover, the element electrodes 1 102 and 1 103 which countered a substrate side and parallel and were 
prepared on the substrate 1011 are formed of the material which has conductivity. For example, what is necessary is to 
;hoose material suitably from semiconductors, such as metallic oxides including the alloys of these metals including 
netals, such as nickel, Cr, Au, Mo, W, Pt, Ti, Cu, Pd, and Ag, or In203-Sn02, and contest polysilicon, etc., and just to 
lse. Although it can form easily if it uses combining film production technology, such as vacuum deposition, and 
patterning technology, such as photo lithography and etching, in order to form an electrode for example, it does not 
nterfere, even if it forms using the other method (for example, printing technology). 

0264] The configuration of the element electrodes 1 102 and 1 103 is suitably designed according to the application 
purpose of the electron emission element concerned. Generally, although an electrode spacing L chooses a suitable 
lumeric value and is usually designed from the range of 100 micrometers of hundreds of A to numbers, the range of 10 
nicrometers of numbers is more desirable than several micrometers in order to apply to display especially. Moreover, 
ibout thickness [ of an element electrode ] d, a suitable numeric value is usually chosen from the range of several 
nicrometers from hundreds of A. . 
0265] Moreover, a particle film is used for the portion of the conductive thin film 1 104. The particle film described 
lere points out the thing of the film (the island-like aggregate is also included) which contained many particles as a 
component, the structure where each particle would estrange and will usually have been arranged if the particle film 
vas investigated microscopically - or the structure which the particle adjoined mutually - or the structure which the 
>article overlapped mutually is observed 

0266] Although the particle size of the particle used for the particle film is contained m the range of 1000 A of 
lumbers from several angstroms, the thing of the range of 10 to 200A is desirable especially. Moreover, the thickness 
>f a particle film is suitably set up in consideration of terms and conditions which are described below. That is, they are 
conditions required in order to make it the proper value which mentions later electric resistance of a particle film 
conditions required to connect with the element electrode 1 102 or 1 103 good electrically, conditions requued to 
>erform energization foaming mentioned later good, and own etc. Specifically, although set up in the range of 1000 A 
>f numbers from several angstroms, it is desirable for 10 to 500A especially. 

0267] moreover, as a material in which it is used for forming a particle film and deals For example, metals, such as Pd, 
>t Ru Ag Au, Ti, In, Cu, Cr, Fe, Zn, Sn, Ta, W, and Pb, including, Oxides, such as PdO, Sn02, In 203, and PbO, Sb 
'03 including, Borides, such as HfB2, ZrB2, LaB6, CeB6, YB4, and GdB4, including, Carbon including 
emiconductors, such as Si and germanium, including nitrides, such as TiN, ZrN, and HfN, including carbide, such as 
7iC, ZrC, HfC, TaC, SiC, and WC, etc. is mentioned, and it is suitably chosen from these. 
0268] Although the conductive thin film 1 104 was formed by the particle film as stated above, about the sheet 
esistance, it set up so that it might be contained in the range of the 7th power [omega/**] of 10 from the cube of 10. 
0269] In addition, since connecting good electrically is desirable as for the conductive thin film 1104 and the element 
Jectrodes 1102 and 1 103, the structure where mutual parts- overlap has been taken. It does not interfere, even if the 
vay of lapping carries out a laminating in the example of drawing 19 (a) in the sequence of lower shell substrate, 
inductive thin film, and element electrode ** depending on the case, although the laminating was earned out m the 
equence of a lower shell, a substrate, an element electrode, and a conductive thin film. 

0270] moreover, the portion of the letter of a crack by which the electron emission section 1 105 was formed m a part 
•f conductive thin film 1 104 - it is - electric - a surrounding conductive thin film - high - it has the property 
**** ] A crack is formed by processing energization foaming mentioned later to the conductive thin film 1104. In a 
rack, the particle of the particle size of 100 A of numbers may be arranged from several angstroms. In addition, 
llustrating the position and configuration of the actual electron emission section precisely and correctly was typically 
hown in difficult hatchet drawing 19 . 

0271] Moreover, a thin film 1 1 13 is a thin film which consists of carbon or a carbon compound, and has covered the 
lectron emission section 1 105 and its near. A thin film 1 1 13 is formed by processing energization activation later 
aentioned after energization foaming processing. 

0272] a thin film 1 1 13 - single crystal graphite, polycrystal graphite, amorphous carbon, and ***** - it is - or 
lthough it is the mixture and thickness carries out to below 500 [angstrom], carrying out to below 300 [angstrom] is 
till more desirable In addition, illustrating the position' and configuration of the actual thin film 1113 precisely was 
ypically shown in eye a difficult hatchet and drawing 19 . Moreover, in the plan ( drawing 19 (a)), the element which 
smoved a part of thin film 1113 was illustrated. 
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0273] As mentioned above, although the basic composition of a desirable element was described, the following 
ilements were used in the gestalt of this operation. 

0274] That is, nickel thin film was used for the element electrodes 1 102 and 1 103 at the substrate 1011 using blue 
jheet glass. Thickness d of an element electrode set 1000 [angstrom] and the electrode spacing L to 2 [a micrometer]. 
0275] The thickness of a particle film set about 100 [angstrom] and width of face W to 100 [a micrometer], usmg Pd 
Dr PdO as a main material of a particle film. 

0276] Next, the manufacture method of a suitable flat-surface type surface conduction type discharge element is 

r n?7 ^T>awmg 20 (a) - (e) is a cross section for explaining the manufacturing process of a surface conduction type 

iischarge element, and that of the notation of each part material is the same as that of drawing 19 . 

0278] (1) First, as shown in drawing 20 (a); form the element electrodes 1 102 and 1 103 on a substrate 1011. 

: 0279] If it hits forming these element electrodes 1 102 and 1 103, the material of an element electrode is made to fully 

deposit a substrate 101 1 after washing using a detergent, pure water, and the organic solvent beforehand. (As a method 

if depositing ****** is good in vacuum membrane formation technology, such as a vacuum deposition and a spatter, 

Tor example.) patterning of the deposited electrode material is carried out after that using photo lithography etching 

echnology, and the element electrode (1102 1 103) of a couple shown in (a) is formed 

0280] (2) Next, as shown in drawing 20 (b), form the conductive thin film 1 104. 

0281] In forming this conductive thin film 1 104, an organic-metal solution is first applied to the substrate 1011 of 
kawino 20 (a), it dries, and after carrying out heating baking processing and forming a particle film, patterning is 
;arried outto a predetermined configuration by photo lithography etching. Here, an organic-metal solution is a solution 
)f the organometallic compound which uses as main elements material of a particle used for a conductive thin film 
specifically with the form of this operation, Pd was used as a main element.). Moreover, with the form of operation, as 
he method of application, although the dipping method was used, you may use for example, the other spinner method 
ind another spray method. . . 

0282] Moreover, a vacuum deposition method, spatters or modified chemical vapor depositions other than the method 
>y the application of the organic-metal solution used with the form of this operation as the membrane formation 
nethod of the conductive thin film made from a particle film, etc. may be used. 

0283] (3) Next, as shown in drawing 20 (c), impress proper voltage among the element electrodes 1 102 and 1 103 from 
he power supply 1 1 10 for foaming, perform energization foaming processing, and form the electron emission section 

0284] Energization foaming processing is processing changed to suitable structure to energize to the conductive thin 
31m 1 104 made from the particle film, make the part break, deform or deteriorate suitably, and perform electron 
•mission The suitable crack for a thin film is formed in the portion (namely, electron emission section 1 105) which 
•handed to suitable structure to perform electron emission among the conductive thin films made from the particle film, 
n addition, after being formed [ before the electron emission section 1 105 is formed ], the electric resistance measured 
imong the element electrodes 1 102 and 1 103 increases sharply. 

0285] In order to explain this energization method in more detail, an example of the proper voltage waveform 
mpressed to drawing 21 from the power supply 1 1 10 for foaming is shown. When forming the conductive thin film 
nade from the particle film, pulse-like voltage was desirable, and when it was the gestalt of this operation, as shown in 
his drawing the triangular-wave pulse of pulse width Tl was continuously impressed by pulse separation T2. On that 
) C casion the pressure up of the peak value Vpf of a triangular- wave pulse was carried out one by one. Moreover, the 
nonitor pulse Pm for carrying out the monitor of the formation situation of the electron emission section 1 105 was 
nserted between triangular-wave pulses at the proper interval, and the current which flows in that case was measured 

vith the ammeter 1111. , 
0286] In the gestalt of this operation, for example under the vacuum atmosphere about [ of 10 ] the 5th power LtorrJ ot 
ninus pulse width Tl was set to 1 [a ms], and pulse separation T2 were set to 10 [a ms], for example, the 0.1 [V] every 
>ressure up of the peak value Vpf was carried out for every pulse. And whenever it impressed five pulses of tnangular 
vaves the monitor pulse Pm was inserted at 1 time of the rate. The voltage Vpm of a momtor pulse was set as 0. 1 [V] 
.o that it might not have a bad influence on foaming processing. And energization concerning foaming processing was 
•nded in the stage from which the electric resistance between the element electrodes 1 102 and 1 1 03 became the 6th 
>ower [omega] of 1x10, i.e., the stage from which the current measured with an ammeter 1 1 1 1 at the time of momtor 
>ulse impression became the 7th power [A] below of lx minus of 10. 

0287] In addition, it is a desirable method about the surface conduction type discharge element of the gestalt of this 
)p eration, for example, when the design of surface conduction type 'discharge elements, such as material, and thickness 
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3 r the element electrode spacing L of a particle film, is changed, it is desirable [ the above-mentioned method ] to 
change the conditions of energization suitably according to it. ' 
0288] (4) Next, as shown in drawing 20 (d), impress proper voltage among the element electrodes 1 102 and 1 103 from 
he power supply 1 112 for activation, perform energization activation, and improve the electron emission characteristic. 

0289] This energization activation is processing which it energizes [ processing ] on proper conditions in the electron 
emission section 1 105 formed of energization foaming processing, and makes carbon or a carbon compound deposit on 
he near (in drawing, the sediment which consists of carbon or a carbon compound was typically shown as a member 
1 1 13). In addition, the emission current in the same applied voltage can be made to increase to 100 or more times 
ypically [ before carrying out ] by performing energization activation. 

0290] The carbon or the carbon compound which makes the origin the organic compound which exists m vacuum 
itmosphere is made to specifically deposit by impressing a voltage pulse periodically in the vacuum atmosphere within 
he limits of the 4th power of minus of 10, and the 5th power of minus of 10 [torr]. a sediment 1 1 13 - smgle crystal 
jraphite, polycrystal graphite, amorphous carbon, and ******** - it is - or it is the mixture and thickness is below 
$00 [angstrom] more preferably below 500 [angstrom] 

029 1 ] In order to explain this energization method in more detail, an example of the proper voltage waveform 
mpressed to drawing 22 (a) from the power supply 11 12 for activation is shown. Although the square wave of fixed 
/oltage was impressed periodically and energization activation was performed in the gestalt of this operation, 
!P ecifically 14 [V] and pulse width T3 set to 1 [a ms], and pulse separation T4 set voltage Vac of a square wave to 10 
a ms] In addition, they are desirable conditions about the surface conduction type discharge element of the gestalt ot 
his operation, and when the design of a surface conduction type discharge element is changed, it is desirable [ above- 
nentioned energization conditions ] to change conditions suitably according to it. 

0292] 1 1 14 shown in drawing 20 (d) is an anode electrode for catching the emission current Ie emitted from this 
urface conduction type discharge element, and the direct-current high-voltage power supply 1 1 15 and the ammeter 
1 16 are connected. (After incorporating a substrate 101 1 into a display panel, in performing activation in addition, it 
tses the phosphor screen of a display panel as an anode electrode 1 1 14.) While impressing voltage from the power 
upply 1 1 12 for activation, the emission current Ie is measured with an ammeter 1 1 16, the monitor of the advance 
ituation of energization activation is carried out, and operation of the power supply 1 1 12 for activation is controlled. 
Uthough an example of the emission current Ie measured with the ammeter 1 1 16 is shown m drawing , 22 (b), it it 
•egins to impress a pulse voltage from the activation power supply 1 1 12, although the emission current Ie increases 
vith the passage of time, it will be saturated soon and will hardly increase. Thus, when the emission current Ie is 
aturated mostly, the voltage impression from the power supply 1 1 12 for activation is stopped, and energization 
.ctivation is ended. . _ 

0293] In addition they are desirable conditions about the surface conduction type discharge element ot the gestalt ot 
his Operation, and when the design of a surface conduction type discharge element is changed, it is desirable [ above- 
aentioned energization conditions ] to change conditions suitably according to it. 

0294] The flat-surface type surface conduction type discharge element shown m drawing 20 (e) as mentioned above 
vas manufactured. . _ , _ 

0295] (Surface conduction type discharge element of a vertical type) Next, another typical composition of the surface 
onduction type discharge element which formed the electron emission section or its circumference from the particle 
Urn ie the composition of the surface conduction type discharge element of a vertical type, is explained. 
0296] Drawing 23 is a typical cross section for explaining the basic composition of a vertical type, and the conductive 
hin film for which an element electrode and 1206 used the level difference formation member for, and, as for 1204, 

201 in drawing used the particle film as for a substrate, and 1202 and 1203, the electron emission section which 
ormed 1205 by energization foaming processing, and 1213 are the thin films formed by energization activation 
0297] a different point from the flat-surface type which the vertical type explained previously - oneofJhQ two (1202) 
f the element electrodes - level difference formation - it prepares on a member 1206 ~ having - ** - the 
onductive thin film 1204 - level difference formation - it is in the point which has covered the side of a member 1206 
lerefore the element electrode spacing L in the flat-surface type of drawing 19 - a vertical type - setting - level 
ifference formation - it is set up as level difference quantity Ls of a member 1206 In addition, it is possible to use 
imilarly the material enumerated during flat-surface type explanation about a substrate 1201, the element electrodes 

202 and 1203, and the conductive thin film 1204 using the particle film, moreover, level difference formation - it is 
ike [ a member 1206 ] Si02 - an insulating material is used electrically 

3298] Next, the process of the surface conduction type discharge element of a vertical type is explained. 
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0299] Drawing 24 (a) - (f) is a cross section for explaining a manufacturing process, and that of the notation of each 
jart material is the same as that of drawing 23 . 

: 0300] (1) First, as shown in drawing 24 (a), form the element electrode 1203 on a substrate 1201 . 
: 0301] (2) Next, as shown in drawing 24 (b), carry out the laminating of the insulating layer for forming a level 
difference formation member. Although an insulating layer should just carry out the laminating of Si02 by the spatter, 
:>ther membrane formation methods, such as a vacuum deposition method and print processes, may be used for it, for 

;xample. . 

0302] (3) Next, as shown in drawing 24 (c), form the element electrode 1202 on an insulating layer. 

"0303] (4) Next, as shown in drawing 24 D, remove a part of insulating layer for example, using the etching method, 

md expose the element electrode 1203. . 

0304] (5) Next, as shown in drawing 24 (e), form the conductive thin film 1204 using the particle film. What is 

aecessary is just to use membrane formation technology, such as the applying method, as well as a flat-surface type 

;ase, in order to form. . - 

0305] (6) Next, as well as a flat-surface type case, perform energization foaming processing and torm toe electron 
jmission section. ((Just to perform energization foaming processing of the. flat-surface type explained using drawing 20 
c) and same processing.) What is necessary is) Energization activation is performed and carbon or a carbon compound 
s made to deposit near the electron emission section as well as a (7), next flat-surface type case (what is necessary is 
ust to perform the same processing as the flat-surface type energization activation explained using drawing 20 (d)). 
0306] The surface conduction type discharge element of a vertical type shown in drawing 24 (f) as mentioned above 

vas manufactured. ^ . ~ ... •% 

0307] (Property of the surface conduction type discharge element used for display) Although element composition and 
he process were explained above about the surface conduction type discharge element of a flat-surface type and a 
vertical type, the property of the element used for display next is described. 

0308] The typical example of the pair (emission current Ie) (element applied voltage Vf) property and (element current 

f) pair (element applied voltage Vf) property of the element used for display at drawing 25 is shown. In addition, the 

op where it is remarkably small compared with element current If, and it is difficult to illustrate with the same scale, 

;ince these properties were what changes by changing design parameters, such as a size of an element, and a 

;onfiguration, the emission current Ie illustrated two graphs in the arbitrary unit respectively. 

0309] The element used for display has three properties described below about the emission current Ie. 

03 10] Although the emission current Ie will increase to the 1st rapidly if the voltage of the size more than a certain 

voltage (this is called threshold voltage Vth) is impressed to an element, on the other hand on the voltage of under the 

hreshold voltage Vth, the emission current Ie is hardly detected. That is, it is the nonlinear element which had the clear 

hreshold voltage Vth about the emission current Ie. . 

031 1] Since the emission current Ie changes depending on the voltage Vf impressed to an element, it can control 

: 2nd ] the size of the emission current Ie by voltage Vf. 

: 03 12] Since the speed of response of the current Ie emitted [ 3rd ] from an element to the voltage Vf impressed to an 
element is quick, the amount of electronic charge emitted from an element is controllable by the length of time to 

^nfsince^ft 6 had the above properties, the surface conduction type discharge element was able to be used suitable for 
lisplay For example, in the display which prepared many elements coiresponding to the pixel of the display screen, it 
he 1st property is used, it is possible to display by scanning the display screen sequentially. That is, according to 
lesired luminescence brightness, the voltage more than a threshold voltage Vth is suitably impressed to the element 
inder drive and the voltage of under the threshold voltage Vth is impressed to the element in the state where it does 
lot choose.By changing the element to drive one by one, it is possible to display by scanning the display screen 
lequentially. . 

03 14] moreover, the 2nd property - or since luminescence brightness is controllable by usmg the 3rd property, it is 
>ossible to perform a gradient display 

0315] Drawing 26 is drawing for an example of the display constituted so that the image information with which toe 
lisplay panel which used the surface conduction type discharge element of the gestalt of this operation as an electron 
■ource is provided from the various sources of image information including television broadcastmg could be displayed 
,eina shown, the inside of drawing, and 2100 - a display panel and 2101 - the drive circuit of a display panel, and 
'102 - a display controller and 2103 - a multiplexer and 2104 - a decoder and 2105 - as for a picture input interface 
ircuitry and 21 12 and 2113, for a picture generation circuit, 2108, and 2109 and 21 10, a picture memory interface 
Ikcuitry and 21 1 1 are [ an input/output interface circuit and 2106 / CPU and 2107 / TV signal receive circuit and 
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21 14 1 the input sections . 

0316] In addition, although the display of the gestalt of this operation naturally reproduces voice simultaneously with 
ihe display of an image when receiving the signal which contains both image information and speech information like a 

elevision signal, it omits explanation about a circuit, a loudspeaker, etc. about reception, separation, reproduction, 
processing, storage, etc. of the speech information which is not directly related to the feature of this invention. 
Hereafter°the function of each part is explained in accordance with the flow of a picture signal. 
: 03 1 7] First, the TV signal receive circuit 2 1 1 3 is a circuit for receiving TV picture signal transmitted using radio- 
xansmission systems, such as an electric wave and space optical communication. Especially the method of TV signal to 
-eceive may not be restricted and many methods, such as an NTSC color TV system, a PAL system, and an SECAM 
jystem are sufficient as it. Moreover, TV signal (for example, the so-called high-definition TV including MUSE) 
ivhich consists of these from much scanning lines further is a suitable source of a signal for an enerpze s about the 
idvantage of the display panel suitable for large-area-izing or large pixel number-ization. TV signal received by the 1 V 
signal receive circuit 21 13 is outputted to a decoder 2104. ■ ■ ut ■ 

03181 The TV signal receive circuit 21 12 is a circuit for receiving TV picture signal transmitted using cable- 
lansmission systems, such as a coaxial cable and an optical fiber. Like the TV signal receive circuit 2113, especially 
lie method of TV signal to receive is not restricted and TV signal received in this circuit is also outputted to a decoder 

TOW] The picture signal which the picture input interface circuitry 21 1 1 is a circuit for incorporating the picture signal 
supplied from picture input devices, such as a TV camera and a picture reading scanner, and was incorporated is 
mtputted to a decoder 2 1 04. The picture signal which the picture memory interface circuitry 2 1 1 0 is a circuit for 
jicorporating the picture signal memorized by the video tape recorder (it omits Following VTR), and was incorporated 
s outputted to a decoder 2104. The picture signal which the picture memory interface circuitry 2109 is a circuit for 
ncorporating the picture signal memorized by the videodisk, and was incorporated is outputted to a decoder 2104. 
Moreover the static-image data which are a circuit for incorporating a picture signal and were mcorporated are 
outputted to a decoder 2104 from the equipment with which the picture memory interface circuitry 2108 has 
nemorized static-image data like the so-called still picture disk. 

03201 The input/output interface circuit 2105 is a circuit for connecting this display and output units, such as an 
eternal computer, a computer network, or a printer. It is also possible to perform a control signal, I/O of numeric data, 
; tc. between CPUs2106 and the exteriors with which this display is equipped not to mention performing I/O ot image 
lata, or an alphabetic data and figure information depending on the case. 

03211 the image data, and a character and figure information that the picture generation circuit 2107 is inputted from 
he outside through the input/output interface circuit 2105 - or it is a circuit for generating the image data for a display 
? ased on the image data, and the character and the figure information which are outputted from CPU2106 I he circuit 
•equired for generation including pictures, such as rewritable memory for accumulating image data, and a character and 
We information, memory only for readouts the picture pattern corresponding to a character code is remembered to 
>e and a processor for performing an image processing, is included in the interior of this circuit. Although the image 
lata for a display generated by this circuit is outputted to a decoder 2104, it is also possible through the input/output 
nterface circuit 2105 depending on the case an external computer network and to carry out pnnter I/O. 
0322] CPU2106 mainly does the work in connection with the motion control of this display, generation of a display 
inage selection, or edit. For example, a control signal is outputted to a multiplexer 2103, and the picture signal 
iisplayed on a display panel is chosen suitably, or is combined, moreover, the picture signal displayed in that case - 
-esponding - the display-panel controller 2102 - receiving - a control signal - generating - screen-display frequency, 
i scanning method (for example, is it an interlace or non-interlaced?), and a stroke - operation of display, such as the 
lumber of the scanning lines of a field, is controlled suitably Moreover, the direct output of image data, or a character 
md figure information is carried out, or an external computer and external memory are accessed through the 
input/output interface circuit 2105 to the picture generation circuit 2107, and image data, and a character and figure 
information are inputted. In addition, of course, CPU2106 may be concerned also witb the work of the purposes other 
ian this For example, it may be directly concerned with the function which generates information or is processed like • 
i personal computer or a word processor. Or as mentioned above, it may connect with an external computer network 
ihrough the input/output interface circuit 2 105, for example, in cooperation with an external instrument, you may do , 
lie work of numerical calculation etc. , e , 

TO?3] The input section 21 14 is for a user inputting an instruction, a program or data, etc. into CPU 2 106, tor example, 
;an use various input devices, such as a keyboard, a joy stick besides a mouse, a bar code reader, and a voice 
recognition unit. 
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03241 A decoder 2104 is a circuit for transforming inversely the various picture signals inputted from 2107 or 21 13 to 
t three-primary-colors signal or a luminance signal and a I signal, and a Q signal. In addition, all over this dmwm&asa 
lotted line shows, as for a decoder 2104, it is desirable to equip the interior with an image memory. This is for treating 
elevision signals which face transforming inversely and need an image memory including MUSE. Moreover, it is 
because the advantage that image processings and edits including infanticide of a picture, mterpolation, ^*™> 
•eduction, and composition can be easily performed now in cooperation with the picture generation circuit 2107 and 
:PU2 1 06 is born or the display of a still picture becomes easy by having an image memory. 
03251 A multiplexer 2103 chooses a display image suitably based on the control signal inputted from UTUILUb 
Namely, a multiplexer 2103 chooses [ from ] a desired picture signal among the picture signals which are mputted from 
i Scoder 2104 and which were transformed inversely, and outputs it to the drive circuit 2101. In tins case, it is also 
possible by changing and choosing a picture signal within 1 screen-display time to display the picture which divides 
me screen into two or more fields, and changes with fields like the so-called multi-screen television 
;0326] The display-panel controller 2102 is a circuit for controlling operation of the drive circuit 2101 based on the 
control sienal inputted from CPU2106. * , , r . 

0327] Ffrst, the signal for controlling the operating sequence of the power supply for a drive of a display panel (not 
5 hown) is outputted to the drive circuit 2101 as a thing in connection with fundamental operation of a display panel. 
Soever, thlsignal for controlling for example, screen-display frequency and a scanning method (for example is it an 
nterlace or non-mterlaced?) is outputted to the drive circuit 2101 as a thing in connection with the drive method of a 
hsDlav Panel Moreover, depending on the case, the control signal in connection with adjustment of quality of image, 
!uch as Erighmess and contrast of a display image, a color tone, and sharpness, may be outputted to the dove circuit 

'03281 The drive circuit 2 1 0 1 is a circuit for generating the driving signal impressed to a display panel 2 100 and 
derates based on the picture signal inputted from a multiplexer 2103, and the control signal mputted from the d 1S play- 

^29]° iTmentioned above, although the function of each part was explained, according to the display of the ^gestalt of 
his operation by composition illustrated to drawing 26 , it is possible to display the image information mputted from 
he various sources of image information on a display panel 2100. That is, after various kinds of P^ture signal s 
deluding television broadcasting are transformed inversely in a decoder 2104, they are suitably chosen m a multiplexer 
H03 and are inputted into the drive circuit 2101. On the other hand, a display controller 2102 generates the contro 
dsnal for controlling operation of the drive circuit 2101 according to the picture signal to display. The drive circuit 
HOI impresses a driving signal to a display panel 2100 based on the above-mentioned picture co^ 
signal. Thereby, a picture is displayed in a display panel 2100. These operation of a series of is controlled by CPU2106 

?3301 wS^. when the image memory built in a decoder 2104, and the picture generation circuit 2107 and 
-PU2106 involve in the display of the gestalt of this operation As opposed to the image information it not only 
displays what only chosen from two or more image information, but displayed For example, it is also possible to 
3 erform edits including pictures, such as composition including image processings such as expansion, reduction, 
-otation movement, edge emphasis, infanticide, interpolation, color conversion, and aspect ratio conversion . of a 
oictore elimination connection, exchange, and fitting. Moreover, although especially explanation of the gestalt of tins 
^tion dm not describe, you may prepare the personal circuit for performing processing and edit also about speech 
information like the above-mentioned image processing or picture edit. . 
103311 Therefore, for the display of the gestalt of this operation, it is possible to have functions, such as terminal 
Equipments for office work including the picture edit device and the terminal equipment of a computer treating the 
fcpfay Tevice of television broadcasting, the terminal equipment of a TV conference, a static image, and a dynamo 
imagef and a word processor and a game machine, by one set, and application ranges are latus very much as industrial 

u<;e or a noncommercial use. „ n ^*+u^ 

[0339] m addition, drawine 26 cannot be overemphasized by that it is not what does not pass for an example of the 
imposition of the display using the display panel which makes a surface conduction type discharge element an 
Son source to havebeen shown, but is limited only to this. For example, even if it excludes the enem m 
innection with the function which does not have the purpose-of-use top need among the components of drjwin^26 
£Tes not interfere. Moreover, contrary to this, you may add a component further depending .on the .purpose^ of use. For 
xample, when applying the display of the gestalt of this operation as a TV phone machine, it is suable to , add die 
fransceWer cfrcmVcontaining a television camera, a voice microphone, a lighting machme, and a modem etc. to a 
component. 
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0333] In the display of the gestalt of this operation, since-izing of the display panel which especially makes a surface 
;onduction type discharge element an electron source can be carried out [ a thin form ] easily, it is possible to make 
lepth of the whole display small. Big-screen-izing is easy for the display panel which makes a surface conduction type 
lischarge element an electron source in addition to it, and since brightness is highly excellent also in an angle-of- 
/isibility property, this display can display the picture which was rich in presence overflow force with sufficient 
risibility. 

Effect of the Invention] As explained above, according to this invention, an electric discharge phenomenon is detected, 
ind it is effective in the information in the electric discharge phenomenon being recordable. 

0335] Moreover, according to this invention, the electric discharge generated within equipment is detected and it is 
sffective in the ability to prevent breakage of the equipment accompanying the electric discharge etc. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] It is the block diagram showing the composition of the drive circuit for carrying out the display drive of 
he display panel of the image display equipment concerning the gestalt 1 of operation of this invention. 
Drawing 2] It is a timing chart explaining the timing of measurement concerning the gestalt 1 of this operation. 
Drawing 3] It is the perspective diagram in which cutting a part of display panel of the image display equipment 
concerning the gestalt 2 of operation of this invention, and lacking and showing it. 

Drawing 4] It is the block diagram showing the composition of the drive circuit for carrying out the display drive of 
he display panel of the image display equipment concerning the gestalt 2 of this operation. 

Drawing 5] It is the perspective diagram in which cutting a part of display panel of the image display equipment 
:oncerning the gestalt 3 of operation of this invention, and lacking and showing it. 

Drawing 6] It is the block diagram showing the composition of the drive circuit for carrying out the display drive of 
he display panel of the image display equipment concerning the gestalt 3 of this operation. 

Drawing 7] It is the block diagram showing the composition of the image display equipment concerning the gestalt 4 
f operation of this invention. 

Drawing 8] It is the timing chart which shows the drive timing of the image display equipment concerning the gestalt 
of this operation. 

Drawing 9] It is the appearance perspective diagram hi which cutting a part of image display section of the image 
isplay equipment concerning the gestalt 4 of operation of this invention, and lacking and showing it. 
Drawing 10] It is the block diagram showing the circuitry of the anode-current detection section of the image display 
quipment concerning the gestalt 4 of this operation. 

Drawing 11] It is the appearance perspective diagram in which having cut a part of image display section of the image 
isplay equipment concerning the gestalt 5 of this operation, and having lacked and shown it. 

Drawing 12] It is the block diagram showing the composition of the image display equipment concerning the form 5 
f this operation. 

Drawing 13] It is drawing for explaining connection with the display panel of image display equipment and 
rcumference circuit concerning the form 6 of operation of this invention. 

Drawing 14] It is the flow chart which shows detection processing of airtight container destruction by the control 
action of the form 6 of this operation. 

)rawing 15] It is the perspective diagram in which having cut a part of display panel of the image display equipment 

mceming the form 6 of operation of this invention, and having lacked and shown it. 

)rawing 16] It is the plan of the substrate of a multi-electron source used with the form of this operation. 

)rawiiig 17] a part of substrate of a multi-electron source used with the form of this operation ~ it is a cross section 

)rawmg 18] It is the plan which illustrated the fluorescent substance array of the face plate of a display panel. 

)rawing 19] It is the plan (A) used with the form of this operation and cross section of a flat- surface type surface 

>nduction type discharge element (B). 

)rawing 20] It is a cross section explaining the manufacturing process of a flat-surface type surface conduction type 
scharge element. 

)rawing 21] It is drawing showing the applied-voltage wave in the case of energization foaming processing. 

>rawing 22] It is drawing showing change (b) of the discharge current Ie with the applied-voltage wave in the case of 

ergization activation (a). 

>rawing 23] It is the cross section of the surface conduction type discharge element of a vertical type used with the 
rm of this operation. 
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' Drawing 24] Itis the cross section showing the manufacturing process of the surface conduction type discharge 
dement of a vertical type. 

Drawing 25] It is the graphical representation showing the typical property of the surface conduction type discharge 
dement used with the form of this operation. 

Drawing 26] It is the block diagram of the multirole image display equipment using the image display equipment 
vhich is the form of operation of this invention. 

Drawing 27] It is drawing showing an example of a surface conduction type discharge element known conventionally. 
Drawing 28] It is drawing showing an example of FE known conventionally. 
Drawing 29] It is drawing showing an MIM type example known conventionally. 

Drawing 30] It is drawing explaining the wiring method of the electron emission element which invention-in-this- 
tpplication persons tried. 

Drawing 31] It is drawing explaining the composition of the display panel of conventional image display equipment. 
Drawing 32] It is drawing for explaining the structure of the image display equipment which the technical problem 
vhich invention-in-this-application persons tried generated. 

Drawing 33] It is the perspective diagram in which cutting a part of display panel of the image display equipment 
concerning the form 7 of operation of this invention, and lacking and showing it. 

Drawing 34] It is drawing showing the display panel of the image display equipment concerning the form 7 of 
operation of this invention. 

Drawing 35] It is the block diagram showing the composition of the image display equipment concerning the form 7 
►f operation of this invention. 

Drawing 36] It is drawing explaining the potential state of a surface potential electrode and the timing of a failsafe 
oncerning the forms 7 and 8 of operation of this invention. 

Drawing 37] It is the flow chart which shows the processing to the trouble state concerning the form 7 of operation of 
lis invention. 

Drawing 38] It is the general-view view of the image display equipment concerning the forms 7 and 8 of this 
peration. 

Drawing 39] It is the flow chart which shows the processing to the trouble state concerning the form 8 of operation of 
lis invention. 
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